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The object of this journal is to record accurately and 
lucidly the latest scientific, mechanical and industrial 
news of the day is a weekly journal, tt is in a posi- 
tion lo announce interesting developments before they 
are published elsewhere. 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 
articles are accompanied by photographs. 


The Art of Being Interviewed 


ANY a preacher or politician, statesman or 
scientist, or person otherwise in the public 
eye, has felt the impulse to pause in the 

uneven tenor of his way for the purpose of calling down 
anathema upon interviews and interviewers. Such a 
man finds it an intolerable nuisance to be confronted 
at all manner ef times and places with the demand that 
he talk about something far from the immediate object 
of his thoughts. He shares the emotions of the mathe- 
matician Klein, who once did a monumental piece of 
research in invariants; and who, years later, when 
asked to discuss his results, protested with character- 
istic profanity that he knew nothing about invariants, 
that he was working in linear transformations! 

it is annoying to be thus beset; but to this as to 
any other matter there are two sides. The man who is 
frequently interviewed will say that there are good 
and bad interrogaters, and that whether an interview 
is to be a painless or a painful process depends upon 
the operator. This of course is true; a clumsy worker 
will make a success here no more than anywhere else. 
He who has not formulated in his own mind, as well 
as he can unaided, the subject on which he seeks light, 
and who accordingly goes into the presence with but a 
hazy idea of what it is that he wants to know, is doomed 
to failure before he starts. His victim will perhaps 
pursue him from point to point; eager to locate and 
supply his need; but he will succeed only by chance, 
because the other has not taken the trouble to identify 
it himself. 

An equally discourteous type is the interviewer who 
is constitutionally incapable of paying attention to 
what one tells him. There is no limit to the number 
of times which such a man may hear a thing without 
heeding it. It was doubtless an interviewer of this 
class who made a distinguished army artillerist say 
that the long range shell bombarding Paris ‘required 
ten seconds for its fight.’” To another member of this 
happy fraternity, we ourselves bave repeated six times 
a name and address and instructions as to how to get 
there, only to find that he still thought it was in New 
York instead of Brooklyn, and that he was not yet able 
to give correctly the name of Dr. Allen Rogers, to whom 
we wished to refer him. Indeed, our experience with 
this particular man was so extraordinary that we were 


* foreed to recognize him as a strange and unusual phe- 


nomenon, quite beyond our previous notions of what 
was and what was not possible; and we are restrained 
from giving it here in detail only because we certainly 
should not be believed if we did. It did not seem 
humanly credible that a man could listen with such 
trivial result to something which he wanted to know. 
But we started to speak of the other side of the 
picture. If it takes two to make a fight, it takes no 
less than two to make a successful interview. The 
interviewer may be as patient and as skillful and as 
courteous as he pleases; but he is helpless when con- 
fronted by the man who is constitutionally incapable of 
being interviewed. - Yes, such a creature exists, in no 
inconsiderable numbers. We flatter ourselves that 
the art of interviewing is not a closed book to us; we 
feel that when we confront a man we know what we 
want to ask him, and how to ask it, and that we have 
reduced to a minimum the number of things which it 
is necessary for us to ask him. But we find plenty of 
people whe cannot be interviewed, even on that basis. 
There is the man who will not let us get started. 
He takes the whole thing out of our hands, and inter- 
views himself for our benefit. He greets us with a 
hearty “Oh, yes; you want to ask me about so and so. 
Well. . . .” And he proceeds to talk continuously 
for an indeterminate time, developing his subject from 


_ the ground up, warming to his work as he proceeds, 


giving an admirable easy first course for beginners. 
But he never tells us one thing with which we are not 
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acquainted, he never arrives at any of the points which 
concern us, and he refuses to give us opportunity to 
break into his eloquent discourse and turn it in the 
direction we wish it to follow. 

Then there is the man who lets us start Our attack, 
but no more. He breaks into the middle of our every 
sentence, turns it about and completes the question 
for us with a different meaning of his own, and answers 
it. To the best of our knowledge and belief, this man 
actually prides himself upon being always able to find 
out at once what it is that a caller wants to know. But 
he is no whit worse that the gentleman who hears us 
out, all attention, and starts to answer us; and who, 
just as we have begun to cherish hope that here, at 
last, is a man who knows how to answer a question, is 
diverted into some explanatory by-way, in which he 
becomes permanently lost, never to regain the main 
track. And there is also the man who answers us, 
but with so many qualifications, with so much “‘ How- 
ever, that depends’ and “ But on the other hand” and 
“Of course, if’’ that when he is through we are lost. 

Sometimes we come away from an interview with 
exactly what we went for. Far more often we depart 
with a substitute or with nothing at all. We live in 
hope that some day we shall find the courage to cut 
off one of these worthies, to say with firmness, ‘‘My dear 
sir, | am perfectly familiar with half the things you are 
telling me, and in the other half I have not the slightest 
interest. Won’t you please stop, and hear what it is 
I want, and give it to me?” 

We yearn for the interviewee who understands that 
a lecture is one thing, and an interview another. If a 
man will hire a hall, and get people to come and listen 
to him therein, he is quite right in telling them what 
he thinks they ought to know and don’t. They have 
probably come to hear him as a diversion, so no harm 
is done in any event. But when some one goes to him 
for specific information, why can he not abandon the 
technique of the lecture, and permit the interviewer to 
have just what he wants? Is the art of being inter- 
viewed a lost one, or is it one that never existed? 


Safeguarding Our Military Ideas 
UR national characteristic of seeking publicity 
is one that must stand watching in these 
days of war. We Americans forget only too 
often that the Germans, our enemies, have access to 
all or most of our periodicals and newspapers through 
agents and agencies in neutral countries bordering the 
Central Powers. Thus time and again there appear 
ideas of a military character in our periodicals ostensibly 
for the purpose of calling the attention of officials and 
public to them, whereas the attention of enemies is 
also directed toward them. 

The editorial staff of the Scientiric AMERICAN ever 
since the war has come in contact with numerous men 
with good, bad, and indifferent military ideas. In 
some instances these men have come to this publication, 
asking for an opinion on their ideas. Others there are 
who have first tried to interest the Government authori- 
ties, and, failing in this, have sought the utmost publicity 
for their ideas, believing that in this manner they could 
secure public favor and eventually compel the authorities 
to reconsider, if not adopt, their ideas, 

A concrete instance can be cited, in order better to 
illustrate the point of this warning: A man came to 


this office with a most ingenious apparatus for detecting 


submarines, about one year ago, when it was generally 
understood that such devices, although in use by 
the Allies and ourselves, was crude and uncertain. He 
stated that he had endeavored to interest the various 
Government boards but without success. He was 
seeking publicity in order to secure his due share of 
credit for the ultimate perfection of submarine listening 
devices. Now the Government boards had made it 
quite plain that they were not ready to take up his 
idea as it stood, so there seemed no harm in giving the 
idea due publicity in the columns of any scientific 
journal. A drawing was prepared showing a typical 
apparatus of this kind. At the eleventh hour the 
Government board, reconsidering the matter, requested 
the article and drawing to be withheld. In accordance 
with this request the article and drawing were volun- 
tarily held out from a certain issue and to this day they 
have not as yet appeared. 

What would have been the result of publishing such 
an article and sketch is difficult to say. For certain, 
the idea would eventually have come to the notice of 
the German authorities, who, with their usual prompt- 
ness to adapt new ideas to their ends, would no doubt 
have derived some benefit from something published in 
absolute good faith. Just then the U-boats were also 
in need of a practical listening device. 

So it has been with many an idea withheld from pub- 
lication in these columns, either on our own initiative or 
at the request of the officials. We regret to state that 
certain other publications have not considered the matter 
in the same light, and numerous ideas which have been 
treated as rather fantastic have been given utmost 
publicity because they made for interesting reading 
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matter. Yet nothing is too fantastic for our enemies, 
They have shown us that they do not hesitate to use 
poisonous gases, flame throwers, crewless torpedo boatg 
steered by wireless, low-flying airplanes heavily armored, 
and other equally fantastic weapons. 


A New Kind of Specialist, and What He Can Do 


HE engineer graduates from his alma mater ag 

a civil engineer or a mechanical engineer or a 

mining engineer or an electrical engineer; but 
he does not long retain any such broad designation. He 
either attaches or permits the world to attach a qualify- 
ing adjective to his professional title; he becomes a 
storage battery engineer or a cyanide engineer or an 
elevator engineer or a boiler engineer or some other 
kind of a specifically designated engineer in a specialized 
field. And while there is no limit to the number of 
subdivisions which may thus be created within the 
larger profession of engineering, we can never refrain 
from feeling the thrill of discovery when one of these 


. gentlemen confronts us with a professional title which we 


hear then for the first time. The latest case in point 
is afforded by the “‘by-products engineer.” 

We suspect that by-products engineer will have te 
be recognized as a permanent addition to the technical 
community. It is not merely that just now by-products 
utilization is so very fashionable; it has attained this 
vogue through merit. The war has made us realize 
as never before that, of every kind of matter, there is in 
this world of ours just’so much and no more. The man 
who finds a use for matter which has always before 
escaped unused is a benefactor of the race by virtue of 
this very fact, quite aside from the direct money value 
of his discovery, or its indirect financial bearing in lessen- 
ing the costs of primary products. Today we admit 
as yesterday we never dared admit that our stocks of 
nothing in the world are inexhaustible; so the man who 
adds at any point to the visible stocks of useful materials 
has earned our thanks. 

The work of the by-products engineer is no more a 
novelty; he has been on the job long enough to make it 
necessary that he look sharply in his search for more 
things to utilize. It is not easy for him to find a place 
where he has not been forestalled. But the thrill of 
discovery which we have just mentioned is nevertheless 
occasionally his. 

The particular by-products engineer who is responsible 
for the train of thought which we here set down has had 
an experience in this direction that seems interesting 
enough to record. He had for some time had in mind a 
reinforced rubber fabric, patterned more or less upon 
reinforced concrete, and to be formed by filling in a 
tubular or spongy mass with rubber. But he had 
searched high and low for the proper base, without suc- 
cess. He had tried various metals, and everything 
else he could think of; but none of them added strength 
to the rubber without a disproportionate sacrifice of 
elasticity. And there the matter rested when the man 
with the idea stumbled across what he insists is the largest 
single waste product that remains unutilized. 

This product is fish scale. In the case of one or two 
less common varieties of fish, it has been customary to 
make an artificial pearl from the scale. But with this 
exception, the vast amount of scale removed from fish 
in canneries and wholesale markets and retail stores has 
been an absolute waste, with not even a suggestion of 
possible utilization. Like flue gases and culm heaps 
before the by-products engineer got hold of them, it 
has been actually a nuisance which had to be got out 
of the way with as little expense as possible. 

When this state of affairs came to his attention, our 
man got a supply of fish scale, and investigated its 
structure and properties—purely by second nature, 
because it was a waste product. But when he found that 
it was acellular mass, of tubular structure, as resilient a8 
rubber but much tougher, and that it made no difference 
at all what kind of a fish it came from, his interest in it 
ceased to be one based on general principles. He at 
once tried it out as a base for his cherished rein- 
forced rubber, and found that it worked like a charm; 
it made the rubber tough, without robbing it of its 
elasticity. 

This of itself would have been sufficiently pleasing; 
but the final consummation, which came later, by sheer 
accident, made it look like the proverbial three-tenths of 
a dollar. Rubber is hardened, or vulcanized, by treat- 
ing it with sulfur. To make a long story short, the im- 
ventor discovered that fish scale would take the same 
sulfur treatment, with the same result. So after he has 
rubberized his fish seale and got a tough, elastic fabric, 
he can vulcanize the combination, and get a hard, tough, 
elastic fabric. He has accordingly taken out as broad 
patent protection as he could induce his Uncle Samuel 


to give him, and is now busily engaged in finding out 


just how far he can go in the rubber business with his 
new material. The most exhaustive tire tests have had 
no effect upon his optimism save to increase it; and 


indeed, when a, man begins to talk about a rubber that — 


shall be far harder and far tougher than rubber has ever 
before been. made, without loss of resiliency, it 
seem that he has something to talk about. 
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Electricity 


Influence of Hydrogen on the Resistivity of 
Carbon.—A contribution on this subject by Mr. T. 
Peczalski of the Nela Research Laboratory, Cleveland, 
Ohio, has appeared in a recent issue of the Physical 
Review. It was found that at ordinary temperatures 
hydrogen produces no material effect on the resistances 
of carbon for pressures up to 33 atmospheres, but the 
resistance increases considerably when the filament is 
heated in a hydrogen atmosphere to a high temperature. 
Moreover, at room temperatures the resistance following 
such a heating shows a further increase. This effect is 
greater for high pressures than for low pressures. It can 
be counteracted by a subsequent heating in vacuum. 


Cost of Motion-Picture Arcs in Coal Consumed. 
—In a recent paper dealing with the use of incandescent 
lamps for motion-picture projection, read before the 
American Illuminating Engineering Socicty, it is pointed 
out that their substitution for ares in projecting machines 
of all the theatres in the United States would bring 
about an annual saving of 160,000 tons of fuel. The 
consumption of energy is approximately half that needed 
for the arc lamps. However, as yet the incandescent 
lamp has certain limitations. For limited throws and 
size-of picture it is quite satisfactory and practical; but 
for large theaters where the throw and the size of the 
picture are great, the required volume of illumination 
can only be secured with the conventional arc. 


Electrical Detection of Ores.—A recent United 
States patent taken out by Prof. R. A. Fessenden refers 
to a method of locating deposits of ore by electrical 
means. Bore holes are made in the area under in- 
vestigation at a distance apart of several miles. For 
example, in a typical case four such holes would be bored 
five miles apart and the apparatus used would consist of 
a Fessenden sound oscillator and three Einthoven 
recording oscillographs. The holes are filled with water, 
in which the sending oscillator and the receiving micro- 
phone are immersed. By studying the records on the 
oscillographs, and particularly the relation between 
sound received direct and through echoes, it is possible 
to form conclusions as to the nature of the intervening 
rock and the distances of ore deposits in the vicinity. 
It is stated that beds of ore have been detected at a 
distance of 2% miles. 


Small Electric Hoist.—Small electric hoists are 
adapted to almost every kind of work involving hoisting 
and form avery economical means of hauling loads of from 
¥ ton to tive tons, because they can lift with from five to 
ten times the speed of a hand-operated chain hoist and 
their cost is but a fraction of that of an electric traveling 
erane. They can be suspended from a fixed point, 
shear pole, jib crane, trolley running along an overhead 
track, or small traveling crane. The trolley or crane 
when used can either be pulled along by hand or by 
motor. These little hoists, continues the Electrical 
Review, are controlled from the floor by means of pendent 
ropes. A brake, which is automatically applied when the 
controller is returned to the eff position, holds the load 
suspended, and a safety switch cuts off the current 
when the hook in hoisting reaches its safe limits of travel. 
Special mechanical and electric features are used in the 
construction of the motors suited to this class of service. 
The direct-current motors are modifications of the series- 
wound crane type. The alternating-current motors are 
of the polyphase squirrel-cage type with high-torque 
rotor windings. 


An Oil-Immersed Strain Insulator.—In a recent 
issue of Electrical Review and Western Electrician there 
appears an interesting description of some special in- 
sulators used in connection with the four three-phase, 
60,000-volt circuits and three grounded overhead con- 
ductors, installed at Maumee River. The span of 1,300 
feet is supported by 190-foot steel towers on either bank. 
The voltage on the insulators will, eventually, be 66,000 
volts and the load carried by each insulator will approx- 
imate 6,000 pounds. The insulator is made up of two 
heavy wooden members which are connected together by 
an end casting of special design, and so arranged that 
the stresses between the wooden members are at all 
times equalized while the grip of the end castings in- 
creases with increasing tension. A porcelain jacket or 
sleeve, equipped with two integral flanges, surrounds 
these wooden members. This porcelain sleeve is never 
under tension, however, and acts as a container for the 
oil or compound with which the insulator is filled and 
is designed to keep the flash over on the outside. A 
reservoir is provided to take care of the expansion and 
contraction of the oil or compound under varying tem- 
peratures. The joint between the porcelain sleeve and 
the end casting is flexible so as to allow for unequal 
expansion and contraction and yet is so designed that 
leakage of oil or compound cannot occur under the most 
extreme variations of position. The insulator described 
measures more than four feet overall, the larger insulator 
petticoat having a diameter of 15 inches. This type of 
Insulator is now being built for 120,000-volt service to 
earry continuous loads of approximately 35,000 pounds. 
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Science 


New Fisheries Laboratory at Fairport.—Congress 
has provided the sum of $80,000 for the construction and 
equipment of a fireproof building to replace the laborator 
of the U. 8. Bureau of Fisheries at Fairport, lowa, which 
was destroyed by fire last December. Pending con- 
struction temporary quarters have been provided for 
the staff, so that the work of this important research 
and fish-cultural station will nlt be interrupted. 


Lead Poisoning in Waterfowl.—According to Mr. 
Alexander Wetmore, of the U. 8. Biological Survey, lead 
poisoning in waterfowl, which has been known for a 
number of years, has recently assumed considerable 
economic importance. Wild ducks, whistling swans 
and a few other birds subject to the disease, pick up 
and swallow pellets of shot lying in the mud in marshes 
and shallow lakes about old shooting blinds. The shot 
remains in the stomach until it has been ground into 
fine particles by bits of gravel, swallowed to aid digestion, 
and part of the lead is progressively absorbed into the 
system, resulting in slow paralysis, emaciation and 
death. Mr. Wetmore’s experiments show that in some 
cases a single No. 6 shot is sufficient to cause death by 
lead poisoning. 

Walnut Pollen Causes Hay Fever.—<According to 
Prof. H. M. Hall, of the University of California, “the 
prevalent assumption that the tree pollens play only a 
minor réle, if any, 2s causative factors in hay fever must 
now be abandoned, since one species alone has been 
demonstrated to be the cause of hundreds if not indeed 
thousands of cases in California.” The tree in question 
is the California black walnut (Juglans californica, var. 
Hindsii), much used as a shade tree in certain towns of 
the Sacramento valley. Hay fever of the spring type 
is very prevalent in this region and coincides in time of 
occurrence with the sifting down of abundant pollen 
from the black walnut. The treatment of numerous 
hay-fever subjects to render them immune to hay 
fever has been undertaken, serums prepared from black 
walnut pollen being the ones most used. Professor Hall 
suggests investigation of the relation of black walnut 
to hay fever in the eastern states. 


The’Nation’s Health as Shown by the Draft.— 
It is obvious that the medical examinations in connec- 
tion with the selective draft furnish data of immense 
value for studies of the health and physique of the 
population in the various parts of the country. Although 
a thorough analysis of the causes of rejection would be 
an enormous task and has not been undertaken, some 
interesting conclusions have been drawn from the 
provost-marshal’s preliminary report by Miss Gertrude 
Seymour and published in the Survey. The states 
showing the highest percentages of men of draft age 
physically unfit for military service were Pennsylvania 
(46.67 per cent) and Connecticut (46.30 per cent), while 
the lowest percentage was found in South Dakota 
(14.13 per cent). Out of 10,258 rejections in eight 
camps, 2,224 were for eye troubles. In the same group 
defective teeth were the cause of 871 rejections, while 
hernia accounted for 766. These were the three com- 
monest defects. Rejections for tuberculosis numbered 
551, or 5.37 per cent. 


Effects of an Earthquake in a Mine.—Persons who 
have been in mines during earthquakes of more or less 
pronounced intensity at the surface have recorded quite 
different experiences, some claiming that the shocks were 
imperceptible in the mine, and others stating that they 
were quite plainly felt. Probably the conditions 
actually differ a good deal with differences in rock 
structure, the neighboring rocks in one case trans- 
mitting the vibrations readily and in the other absorbing 
and deadening them. In the Bulletin of the Seismological 
Society of America, Mr. W. F. Staunton, a mining 
engineer, describes his own observations in a mine at 
Tombstone, Ariz., in May, 1887, during a widespread 
earthquake which, at the surface, caused plaster to fall, 
threw down chimneys and disarranged foundations. At 
the time of the shock he was in a large inclined open 
stope about 150 feet below ground. The first warning 
was a heavy roaring noise, followed almost immediately 
by the beginning of vibr pW seemed to culminate 
in a very pronounced ned rocks from the 
In.@ neighboring mine the 
shock was felt at a deptl MOfeet. A man standing 
in a drift in hard white limestone felt impelled to brace 
himself against the wall to maintain his equilibrium, 
and distinctly saw, as he afterward stated, a wave or 
deflection in the solid rock approach and pass him. 
Mr. Staunton concludes, however, that while earthquake 
vibrations may be felt at depths of several hundred feet 
they are probably not a serious source of danger in mines. 
Probably, as suggested by Sieberg, in his ‘Handbuch der 
Erdbebenkinde,” earthquake waves are of relatively 
small amplitude at great depths on account of the 
great weight of the overlying rock. It may be added 
that a special type of earthquake appears to be caused 
by mining operations and seismographs have been 
installed in certain mines in Belgium and elsewhere for 
the purpose of studying the phenomenon. 
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Aeronautical 


Postal Planes Between Holland and England.— 
Negotiations for aerial postal service have been com- 
pleted between the British and Dutch governments, and 
Holland is very busy ‘making final ints. The 
journey from Amsterdam to London would take but 144 
or 2 hours. The Dutch military airmen, who have been 
in training since the beginning of the war, are to act as 
pilots; and the ministry of war is lending full codéperation 
to the scheme. On the same lines an air service between 
Amsterdam and Groningen is also being arranged. 
Ground for large airdromes is being prepared near the 
Duteh metropolis. 

Italian Propaganda Raid Over Vienna.——A com- 
mendable aerial achievement was undoubtediy the 
propaganda raid of an Italian air squadron under the 
command of none other than Captain G. d’Anunzio, 
when seven monoplanes and one biplane reached Vienna 
and released large quantities of proclamations. Ali the 
machines returned safely to Italian territory with the 
exception of one, which is said to have experienced 
motor trouble. In all, the flight must have been well 
over 600 miles, most of which was above hostile territory. 
The population of the Austrian capital did not fail to 
read the proclamations, and from what has been per- 
mitted to come through the Austrian censor it seems that 
they made a deep impression on the war-sick people. 

A Spad on Skids.—<A recent photograph which has 
come to our attention depicts an interesting Spad 
of strange design employed by the Ukranian forces. 
While following the general lines of the well-known 
French Spad, this machine is provided with a nacelle 
placed in front of the propeller and heid in place by a 
coupling with the propeller shaft and additional strut 
members connecting with those of the landing chaasis. 
Of course, this additional nacelle, intended for a gunner 
who can work a gun free of the propeller’s sweep—in 
other words, giving to a tractor machine the advantages 
of a pusher—has been described and illustrated some 
year or more ago in these columns. Most novel of all, 
however, is the substitution of skids or sled runners for 
the usual wheel, so_that this machine can be used over 
soft snow. 

Effects of Doping.—According to the opinion of 
a British government specialist, non-poisonous dopes, 
which have been substituted for the poisonous air- 
plane dope formerly used, are more nauseating in smell 
and taste than the old. Mr. W. 8. Smith, Inspector 
for Dangerous Trades, in a report says that the standard 
of ventilation was raised to meet objections of the 
workers, and in one works it was found to be as high 
as 125 changes of air per hour. An investigation as to 
the blood condition of dope-room workers in three 
factories in the London area showed that a mild degree 
of anaemia exists among them, but is of no practical 
importance except as an indication that any relaxation 
of regulations might be accompained bv cases of serious 
illness. Nevertheless, the average person would prefer 
to be nauseated by a non-poisonous rather than to be 
made the subject of an inquest by a definitely poisonous 
one, remarks the editor of The Aeroplane. 


Airplane Flare for Night Bombing.—Announce- 
ment has been recently made by Major-General C. C. 
Williams, Chief of Ordnance, of the perfection and the 
adoption by the Army for use in France of an airplane 
flare for night bombing. According to Major-General 
Williams, the flare is released from a bombing plane by 
pulling a lever. As it drops the resistance offered by the 
air sets the fuse mechanism in operation. ‘The result 
is the emission of a powerful light of from 300,000 to 
400,000 candlepower, which completely illuminates 
the terrain below. The amount of light given is equiva- 
lent to that of a battery of from 150 to 175 street arc 
lamps or from 15,000 to 17,500 ordinary incandescent 
lamp bulbs such as are used in the home. As soon as the 
flare gets into operation a huge parachute, made of the 
best quality silk, opens and holds the brilliant light, in 
suspension in the air for a sufficient time to allow the 
aviator to select his objective or target. The bombs 
then follow. 

Test Flight of Leoning’s Monoplane.—The first 
flight of a two-seater monoplane designed and built 
by Grover C. Leoning, the aeronautical engineer and 
constructor, at his factory in Long Island City, was 
made at the Army Aviation Field at Mineola on 
August 4th. While details of the construction of the 
machine and the flight are not available for publication, 
it is claimed that the construction is such that the 
pilot has an unusually large radius of vision and the 
gunner has practically no “blind spots.” It is stated 
that the unique design of the machine has overcome 
the well-known drawbacks of the monoplane in strength 
and vision and that in flight the machine showed low 
landing speed and exceptionally good stability. It is 
claimed, continues Aviation, that the sin ple design 
of this machine permits its construction with about 
one-tenth of the number of parts of the ordinary ma- 
chine. It is powered with a 300-h.p. Hispana-Suiza 
engine. 
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HE Government's building program occupied a 

peculiar position in the vast problem that confronted 
us in the spring of 1917. In the first place it was not 
fully recognized. Men’s minds turned to arms and 
munitions and men, and each was a specialty. It was 
not a far cry to think of a steel mill turning out forgings 
and a machine shop working them up into cannon, or a 
chemical concern turning in to make explosives, even 
though the processes were not understood or even dis- 
cerned. It was little realized, however, that before 
any of these things could be done on any 
considerable scale a vast building program 
had to be inaugurated. Structures of 
every conceivable kind had to be had at 
once, a5 & necessary precedent to prepara- 
tion. Our engineers and builders were 
aware of what was to take place, however, 
for they had had an age of experience with 
the frailty of human nature that puts off 
till the last the most disagreeable of ita 
tasks. They were used to being called in 
after the patient was half dead. American 
indusiry had formed the habit of deciding 
upon iis desired objective, ruminating on 
the product it would deliver, finally 
deciding to deliver it, and then waking up 
to the fact that a building problem stood 
squarely across the path of any possible 
action. Our building and engineering 
industry had been keyed up to this situa- 
tion as is evidenced by our world-wide 
reputation as rapid builders. 

So, what the iheanmahs did not sense 
the builders were in a measure prepared 
for and thus it happened that the first great 
visual sieanelinente of the war were 
cantonments constructed with lightning 
rapidity all over the country which made 
possible the calling of the draft army at 
the time designated. 

It is an unfortunate lapse of human 
nature that makes everyone feel that he is 
an expert on building. A few superficial 
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The Government’s Vast Building Program 


Two Billion Dollars Worth of Construction Required for Our Army 
By Col. W. A. Starrett, U. S. A., Chairman of the Committee on Emergency Construction, War Industries Board 








HIS is the jirst 


of a series of four articles 


dealing with the vast building program of the 
Government. The second will deal with the Govern- 
ment’s emergency construction contract; the third 
will tell of the Construction Division, the Govern- 
ment’s organization for the supervision of its building 


work; and the fourth 
mending a contractor. 


will have to do with recom- 
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undertaking. The Navy, Shipping Board and Housing 
are not included. The ome situation, therefore, ag 
ic exists today is that there are four agencies buildi 
for the Government; the Navy, the Shipping Bo 
the Industrial Housing Administration and the Cop. 
struction Division of the Army. Of the three former 
the writer is not qualified to speak, but of the latter 
which controls from eighty per cent to ninety per cent 
the whole Government building program, he is qualified 
and it is with a view of throwing some light on that 
aspect of our war preparation that this 
article is written. 





The Government building program here 
discussed can be divided roughly into four 
parts: First isthe housing of troops which 
includes cantonments, base hospitals, na- 
tional guard camps, embarkation depots 
and, in fact, all works that largely in- 
volve these quickly built wooden strue. 
tures. Next come the port and ter. 
minal facilities, involving docks and 
wharves and storehouses of more or legs 
pomenae character. Then there is the 
yranch of ordnance work which involves 
lethal gas manufacture, and included ip 
this, but not necessarily connected with 
it, are the proving grounds and ordnance 
storage. The fourth is the powder and 
high explosives program—structures on a 
vast scale located in out-of-the-way places 
where ciiies have to be built out of the 
whole cloth as it were. In this group are 
included the nitrate and picric acid plants 
and many others that manufacture the 
elements of which explosives are made. 
Loading plants might also be included in 
this group. Perhaps a fifth group would 
Le industrial enlargements—subsidized ad- 
ditions to existing plants such as steel mi 
or ordnance forge shops, or conve 
factories where clothing, small arms and 
such things as gas masks are made. These 
latter, however, have not generally come 








facts will start the average citizen blithel 
on the path that bene fear to tread. 
Then there is the old saw about the crooked os 
contractor, generally accompanied by the f) 
startling tale of how the wily owner, by 
an adroit exhibition of brains, circum- 
vented the scheming scoundrel, bought a 
pao of cure-all in the corner drug store 
or 15 cencs and, by pouring it down the 
plumbing pipes as per directions, fixed 
everything in sighi, ending up by kicking 
the contractor out of the door, thus saving 
$1,500 and establishing himself as an 
expert who thereafter would never need 
consult anyone about building. 

Is it any wonder that with the influx 
into the Government of thousands of new 
executives, nearly all of whom had had a 
taste of this sort of pap, the building 
vroblem, as a problem, should have been 
leealy overlooked even when brought to 
their attention in its true and startlin 
sroportions by people who really knew 

ut the solution of the problem has to 
take even another hurdle Seen fog com- 
mences to clear and any headway is 

ossible. The old fetish that anybody can 
juild is coupled with the question of the 
technical use to which the building is to 
be put. At once one of the most expensive 
fallacies of the war is created. The 
dentists need a building, they know how 
they are going to use it and they want 








under the purview of the Construction 
Division because of the varying degrees of 
ownership as between the Government 








and the manufacturer; also perhaps on 
account of the fact that these extensions 
could best be handled by the people on the 
ground to whose existing properties they 
are generally attached. 


Housing 1,500,000 Men 

Each one of these programs has diffr 
culties peculiar to itself. However, a 
general survey of the proklem, made by 
the War Industries Board early in the war, 
indicated that all emergency construction 
operations would have enough points ip 
common to warrant certain generalization 
of method, and it was along these lines 
that the Board laid down the prin 
upon which the work should be undertaken. 

he story of the cantonments is old, 
although even now it is generally misunder- 
stood. Here we were in the war with an 
army about to be called. Shelter and 
facilities for 1,500,000 men had to be 
created and the work started everywhere 
over the country with hardly a breathing 
spell in which to consider details. Con- 
tractors flocked to Washington wanting 
to bid but there was nothing for them to 
bid on because detail plans had not been 
made. It was plain that the only thing 
left for the Government to do was to 








certain special ideas incorporated. Imme- 
diately they reach the conclusion that den- 
tists must build it and away 
they go, a lot of dentists or- 


Tens 


of thousands of creosoted piles had to be driven 


organize itself so that the contractor and 
the Government’s representatives should 
go into the field together, 
there to work the thing out 
in detail with the least 





ganizing construction gangs, 
inventing systems of account- 
ing and supervision, making 
deals with Sabor unions, ete. 
The remount men, in their 
collecting of animals for the 
service, need special struc- 
tures and immediately we 
find a lot of horse experts 
and veterinarians and far- 
riers attempting to get a 
great building enterprise un- 
der way. 





Quins a Construction 
ivision 

But to return to the sub- 
ject; it is to the everlasting 
credit of the Government 
that it early saw how many 
building specialists it really 
had and decided that, if the 
war was to be conducted, a 
few people ought to be turn- 
ing their attention to the 
activities for which they 
were brought to Wasbington. 
By orders issued by the 
Adjutant General], all of the 
building for army war pur- 
poses in this country was 
ut under one head—the 
Jonstruction Division— 
specially organized, at the 








possible loss of time. What 
were the problems? In the 
first place sites were not even 
known and yet the typical 
buildings had. to be designed 
so that they could be 
adapted to such sites a8 
might be selected. The de 
sign of certain speci] b 
ings such as hospitals, had 
not been determined, 8 
great open spaces had to be 
left in any sites that were 
reported, wherein these hos 
. ete., could afterward 
located. The topography 
was not known, yet sewer 
age, drainage and water sup 
ly had to be considered. 
st of all, the extent of the 
project itself could only be 
guessed at and yet the w 
had to be started at once 
— ———- a | —_ 
en the appy unt 
ground for the i responsible 
contractor had he been 
lowed to bid even on the few 
parts of the work upon W 
there seemed tobe more or 
definite information. 
would have wanted was a toe 
hold on this disturbed situa 








instance of the War Indus- 


tries Board, for this great This colossal structure 


tion, for as a gold mine for 


represents less than five months’ work extras it would have had ab- 
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solutely no parallel in building history. 

Therefore a contract had to be devised 
that would safeguard the Government’s 
interest and to this task the War Indus- 
tries Board first addressed itself. Beyond 
that, the obtaining of services of con- 
tractors of merit demanded a careful 
nation-wide survey of the contracting 
industry, and, under the direction of the 
Board, this was made. Then, third, 
was the question of the Government's 
own administrative forces, and, after 
much study and conference with experts, 
the scheme of supervisional and ad- 
ministrative organization was laid out by 
the Board. Individuals to fill the im- 
portant posts were summoned to Washing- 
ton and asked to enter the new Construc- 
tion Division (then called the Cantonment 
Division). And on these three supports, 
the low compensation contract, the spirit 
of mutual cooperation between the con- 
tractor of experience and .responsibility 
and the Construction Division organized 
to administer the one and superivse the 
other, the War Industries Board launched 
its solution of the whole army building 
problem. 
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Short-Range re tak Cannon of 
British Tanks 
Rca tanks were primarily in- 

tended as a reply to enemy machine- 
gun nests, the tendency has been to equip 
them with cannon. When operating 
against intrenched positions, a tank must 
be so equipped; but of late, with the war- 
fare more or less in the open, the tendency 
has rightfully been to develop lighter, 
faster tanks armed only with meeiiia guns. 
The so-called “‘male”’ type of the British 
tank is provided with one or more rapid- 
fire cannon. In this connection the ac- 
companying illustraiion is of interest, 
showing as it does one of the tank guns. 
This is presumably a short-range, rapid- 
fire cannon of three-inch bore or Ha 
recoiling in a sleeve after the fashion of 
heavier artillery pieces. The French St. 
Chaumont tanks are provided with the 
regular ‘“‘seventy-five,” while the German 
“Panzerkraftwagen” is equipped with a 
rapid-fire cannon of somewhat less than 
two-inch bore. 


A $5,000 British Motoring Prize 











Shortly after the formation of the Con- 
struction Division, and before its activities 
were well under way, the storage program 
commenced to loom large on the horizon. 
The structures here involved were more 
permanent. Masonry and steel took the place of wood, 
and railroad terminal facilities on a large scale, together 
with vast dock and pier improvements, came up for 
immediate construction. Single operations involving 
from twenty to forty million dollars were presented by 
the army for immediate consideration and execution— 
and all had the common characteristic of great haste 
and lack of detailed information. 


Structures in Which Lethal Gases are Manufactured 


The making of lethal gases involved much that had 
been encountered in both the cantonment and storage 
programs, but it involved more. It demanded struc- 
tures like which none had ever before been built, special 
machinery arrangements and special buildings of all 
sorts to take care of this gruesome business. Here we 
had a condition that demanded experimentation at 
the site. No amount of 
revision would have estab- 


Copyright, Dnderasd Undarocal 
Prime Minister of Newfoundland at a tank-gun school in France 


stations, complete changes in the military organiza- 
tions to raise the companies from 200 men to 250 to suit 
the Pershing Division and to radically modify the 
general scheme of military organizations and other like 
changes so that the final cost of the cantonments was 
in the neighborhood of nine million dollars each, near] 
all of which increase was due ‘o the additional ron 
rather than to poor estimating in the first place, although 
the original estimates were somewhat low. It must be 
borne in mind also that many of these changes par- 
ticularly those caused by the changes in the military 
organizations were not decided upon until after the 
first of September, when the contractors were in some 
cases practically finished with their original jobs and had 
in several cases materially decreased the organizations. 
“In the case of the two loses Port Terminal Develop- 
ments now under construction the plans were fairly 


TT offer by the British Automobile 
Association of $5,000 for the best 
method of using coal gas on motor vehicles 
has aroused considerable interest in Eng- 
land. A number of inventions have been 
definitelyentered for competition, and, in addition, many 
valuable suggestions by motorists and others interested 
have been received by the Association. Incidentally, the 
competition has stimulated research and investigation 
concerning the possibility of using other fuels besides 
coal gas, and petrol substitutes, while the important ques- 
tion of adequate supplies of coal gas and benzol for post» 
war motoring requirements has, likewise, received much- 
needed impetus. Entries forthe competition, also cor- 
respondence, have been received from well-known 
engineers and gas experts, private motorists, members 
of the motoring industry and working men and mechanics 
many of whom have for some time past been endeavoring 
to devise practical and inexpensive methods of propelling 
motor vehicles with coal gas and other fuels. Entry 
forms and letters concerning this competition have 
been received from motorists serving with the forces in 
France, Italy, Salonica, and 
Mesopotamia. 
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ished the detail of this 
peculiar construction. It was 
a new and ware in- 
dustry; much of it of neces- 
sity had to be worked out as 
it proceeded, and then there 
was the haste. Again the 
building policy stood the 
test and, through its opera- 
ticn, the Construction Divi- 
sion and the contractors have 
been able to deliver these new 
and untried manufactories 
on time and in successful 
working condition. 

The explosive end chem- 
ical program partook of the 
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Buy 4 Hardening Steel Automat- 
ically and Accurately 

ASED on the fact that 

carbon steel at its non- 
magnetic point is at the best 
temperature for quenching 
for the purpose of hardening, 
an automatic detector has 
been perfected by a British 
company, which the company 
fits to electric heat treating 
furnaces. The furnace cham- 
ber consists of an inner pot, 

which contains a special mix- 

ture of salts hav a com- 


muvar 











complication of all three of 
the foregoing program and 
had the additional difficulty 
of bigness. Two projects 
alone have cost over fifty million dollars each and 
several range from fifteen to forty million. mete 

It is not to be inferred that all the vast building 
program went through without effort or friction. W hen 
the War Department’s policy on its building program 
was first announced a storm of protest arose from 
quarters unacquainted with the situation. The old 
hue and cry that every one should be allowed to bid on 
the work arose and members of Congress were fairly 
besieged by their constituents, contractors and other- 
wise. The contracting industry itself however was not 
long in realizing the situation and the individual con- 
cerns commenced to busy themselves with bringing before 
the Government their claims for consideration as con- 
tractors for the work. This action on their part threw 
an interesting sidelight on the wisdom displayed by the 
War Industries Board in starting its very complete 
survey of the industry. 


The largest bridge span in the world under test 


well decided upon and construction started on the basis 
of the plans fixed. In both cases after the jobs had 
gotten some weeks along and the organizations were 
commencing to show material results, in some cases 
having several thousand men on the job, construction 
had to be absolutely stopped due to the direction of 
higher authority and these holdups continued until the 
matter could be again adjusted. In both cases the work 
is being carried forward under generally the same plans as 
were originally contemplated but with enough modifica- 
tions to seriously affect any lump sum contract. It also 
developed at one of these terminals that instead of being 
able to build one-story buildings on the ground, as was 
originally thought possible, ii was necessary to pile for 
the entire area, including the support of the floors. In 
another case, the location of the building, which had been 
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epg low melting point 
ut a high vaporizing point. 
The pot is wound with a heat- 
ing coil, and is provided with 
a special heat-resisting lagging. Round the outside case 
of the furnace is wound an insulated copper coil, the ends 
of which are connected to a special galvanometer. A 
current of electricity passed through the heating coil 
quickly heats the furnace and renders the salt mixture 
molten, and also magnetizes any steel article that is 
placed in the pot. When the steel has been heated to 
the non-magnetic point the consequent deflection of 
the galvanometer needle informs the attendant that 
the best temperature for quenching has been reached. - 
A 4-inch furnace will, it is stated, harden 10 pounds of 
tools, gages, or other articles in an hour. 


Testing the Great Quebec Bridge 
HE readers of the Screntiric American will be par- 
ticularly interested in the test of the tg Bridge 
which took place on August 21st. This bridge has a span 
of 1,800 feet from pier to pier, which is the 
longest in the world. he next longest 





Investigation by a Board of Experts 

As this great building program pro- 
gressed and grew in magnitude, the mis- 
understanding of it grew apace. Finally 
the Assistant Secretary of War directed that 
a board of experts be convened to review 
the whole question, and pursuant thereto 
on March 15th, 1918, that Board composed 
of the presidents of the leading engineering 
societies and a few others fully representa- 
ative of the industry and the public, 
reported on the whole question. 

To that body the Construction Division 
gave testimony which at this time is in- 
teresting in showing that the War In- 
dustries Board had correctly gaged the 
problem in the beginning. Asked to give 
this special board a resumé of the work 
it had been doing, the Division reported 
in oa as follows, under date of March 

“It was at first decided to build 32 ean- 
tonments. This number was later changed 
to 16. The estimated cost of first origi- 
nal 16 cantonments was approximately 
$5,000,000 each. It was thought that addi- 
ional construction would be added and 
this. thought proved correct. By suc- 
cessive steps from the time of the com- 
mencement of the job until completion 
work was added in the form of additional 








spans are those of the Forth Bridge which 
has two of 1,710 feet each. 

It will be recalled that in the original 
design the cantilever arms were to be built 
out from each shore to meet over the center 
of the river. One of the cantilever arms 
was very near completion when, owing to 
faulty design, the structure collapsed and 
fell into the river. On the second at- 
tempt to bridge the St. Lawrence at this 
point, it was decided to have the cantilever 
arms reach out 580 feet from the piers and 
to fill the gap with a 640-foot span which 
would be lifted up by means o! page 
jacks from floats in the river. The sus- 
pended span was built of nickel steel to 
reduce weight. Its weight was about 5,000 
tons. This, also, resulted in failure owing 
to a fault that developed in the means 
of securing the span to the hoisting jacks. 
Work was immediately started on another 
span, and the member was finally raised to 
position last fall, 145 feet above the 
river, thus completing the bridge. 

In the test of this bridge two weeks ago, 
two heavily loaded freight trains were run 
over the structure and allowed to rest on 
the span simultaneously. They weighed 
approximately 14,000,000 pounds. The 
bridge stood the strain admirably, and there 
is no further question of its ability to stand 
the consistently heavy traffic for which it, 











Ospital accommodations, the addition 
O divisional depots, divisional remount 


Subjecting the Quebec bridge to a load of fourteen million pounds 


was designed. 





Is the Motor Car a Non-Essential ? 


How Conditions in the United States Differ from Those in England 
By A. Russell Bond, Managing Editor of the ‘‘Scientific American’’ 


T is sufficiently easy to answer the question in the title 

by an explosively emphatic “No!’’ But something 
more than a fierce partisanship attitude is necessary to 
convince those legal powers that be who have, to a large 
measure, the future of the American automobile in- 
dustry in their hands. 

It has been falsely argued by many—and one would be 
willing to wager much that those who so argue have little 
personal experience or need of the services of an auto- 
mobile—that because Great Britain has found it neces- 
sary almost wholly to eliminate her automobile industry 
in favor of munitions making, therefore we of the United 
States should do the same. It is but another variation 
of the same argument to quote Germany, where the motor 
car except in war work has disappeared, or France, 
where the use is extremely restricted and the manu- 
facture almost entirely stopped except for trucks and war 
cars. 

But the conditions confronting the two principal 
foreign Allies, and the enemy of civilization, and those 
which we of America face, are so radically different that 
to quote their action and necessities as a reason why we 
should pursue a similar policy is about ona par with say- 
ing that because Germany bombs hospitals, so should 
we, or that because Germany finds the submarine her 
greatest comfort, so should we depend upon it for win- 
ning the war! 

British vs. American Conditions 

Great Britain is a huge country. But the British 
Isles, where most of her motor car factories have been 
located, is a very small territory, indeed. It is well 
covered with railroads, and is besides thickly settled. 
There is infinitely less economic need of the swift trans- 

»rtation of the motor car in England than in a country 
ike this, where we have single states larger than all 
England, and with less population than one small 
sized British city. 

Again, the size of Britain’s automobile industry, great 
as it is, is hardly to be mentioned with that of the United 
States. England, for instance, has no parallel for 
three huge American concerns, which turn out cars 
comparatively inexpensive, in quantities quite amazing. 
We have been exporting a great many more cars to 
England than we have been importing, which is itself a 
sufficient indication that her industry was not large 
enough for her people. As a consequence, when the 
vital need was munitions factories, it was natural to 
swallow all or practically all of her manufacturing plants 
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devoted to cars, in molding that industry to the point of 
supplying her army with shells and guns. 

Had we had to depend exclusively on remade auto- 
mobile factories to supply our munitions, we would still 
have a surplus left over to produce cars. 

England has to import her gasoline. We produce it. 
What she could get she had to conserve for war trucks, 
for airplanes, for submarines. We have plenty of it, 
if consistently used. 

Germany, of course, needs every pound of steel she 
can get, every ounce of rubber, every drop of gasoline, 
for her armies. There is no possible parallel between 
her situation and ours. France finds a large part of 
her productive territory in the enemies’ hands, and has 
necessarily to convert her remaining factories as rapidly 
as possible to war production, to make her industrial 
power of manufacture fit her situation. 

The United States, though possessing the greatest 
steel industry in the world, finds only one real reason for 
cutting down automobile production—and that is short- 
age of steel! The reasons of course are the enormous 
demands being made upon us not only by our allies 
for steel for war purposes, our own military, naval and 
shipbuilding program, but the sore need of a certain 
amount of steel for strictly peace purposes, to deny 
which is to halt industry, cripple finance and upset the 
economic balance already sufficiently disturbed_by war. 


A Fighting Industry 

No one, as far°as can be ascertained, is doing any 
protesting that the American motor car industry is 
compelled to cut down its output and put up its prices. 
There is no other industry in the country which does not 
similarly suffer, unless—and here is the cardinal argu- 
ment—unless it is a non-essential one. Those industries 
which are not essential to war, and which do not hook 
up with the war program, could probably run along as 
usual, if it wasn’t for sufficient wisdom in high places 
which will make them “work or fight.”’ 

But the motor industry is already fighting. It was 
the motor industry which produced the Liberty Motor. 
It was the motor industry which produced the several 
sizes of war trucks. It was the motor industry which has 
produced the thousands of motor cycles and side cars 
used by the army. It is the motor industry which is 
engining hundreds of coast patrol boats. It is the motor 
industry which has made possible the modern war 
front transportation of supplies, food, munitions, -men, 
wounded and fresh troops. 
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But the motor industry has further claims to considera. 
tion as an absolute essential to American econo 
life than its contribution to war work. It is not 
motor plant which has been transformed to a 
making plant or a gun making plant or other stri 
war supply plant which is to be regarded as its bulw 
against extinction. It is, first, the work it accomplishes 
az a finished entry, and second, the inter-dependence of 
hundred allied industries on the motor industry, whi 
makes it as absolutely an essential to American financial 
stability and economic progress as the coal, steel and 
railroad industries themselves. 


Magnitude of the Automobile Industry 

As a car must be made before it can be used, let ug 
look first at the size of the American industry. In the 
first place, it is not a mere collections ot factories ho 
machinery, and working on steel. It buys and van 
the products of many mines—iron, copper, alumin 
zinc and lead. It uses the product of many chemical 
makers. It draws upon the ranch for hair and hides and 
glue and keeps canneries busy. Through textile mills 
it lays toll on the sheep ranch, and the wadding and the 
thread makers, the tire makers and the cover maker 
demand much of cotton plantations and rubber planta. 
tions. The lumber camps supply the planing mills and 
the planing and paper mills get paid a amounts by 
the automobile industry. Sand pits, oil wells, stone 
quarries, clay pits, glass works, oil refineries, cement 
works and brick kilns, are all selling to the automobile 
plants. Take those plants out of the economic system 
and you disrupt the whole fabric of this country’s 
balanced industry. 4 

It is idle to say “England did it.’”” England had to de 
it. We could get along without anything if we had to— 
but when we do, we are by so much less efficient. And 
we don’t want to be less, but more efficient, in the 
winning of this war. 

In the United States last year there were very few if 
less than one million workers engaged in automob 
making, parts making, body making, accessories making, 
There were probably another million—at least a h 
number—in repair shops, garages, service stations ail 
distributing stations, etc. The wages paid in the fac 
tories which make cars only, amounted to $275,000,000, 
more than a third of the entire capital invested in car 
factories—$736,000,000. If all these people and all 
this money are engaged in a non-essential industry, we 

(Concluded on page 198) 
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Tricks and Acrobatics of the Air Fighter 


What a Pilot is Taught at the French Finishing School 


WEE speed the only criterion by which to judge 
the most likely winner of an aerial combat 
then the aviator mounting the fastest machine wouk 
always be the victor. And that is as much as to say 
that the Allied aviators would always win, because of 
late their machines are almost always faster than the 
German ones. But speed and climbing ability are 
only two factors in aerial combat; besides, there are 
marksmanship and maneuvering skill. It is safe to 
say that the last-mentioned factor, maneuvering skill, 
is by far the most important in aerial combat. Both 
when on the offensive and on the defensive the aviator 
who knows every trick of his profession stands the 
best chance of winning or escaping. 

lt is due to the fact that tricks are an indispensable 
part of the air fighter’s training that only the best of 
aviators are chosen for combat work. Indeed, as the 
training progresses from the safer to the more dangerous 
trick machines, more and more students drop out and 
are used in other branches of the air service, such as 
for reconnaissance and bombing work. The pick of 
the men—the daredevils, if you please—remain. 

In the French flying service the combat or chasse 
pilots are sent to a finishing school at Pau, after graduat- 
ing from preliminary flying schools. At Pau, under 
the direction of none other than Lieut. René Simon, who 
will be recalled as the daring exhibition flier of the 
early days of aviation in the United States, the pilots 
who have already mastered flight on slower mounts 
are put on diminutive but speedy Nieuport biplanes. 
From the Nieuport with a wing area of 18 square meters, 
the pupil advances to the 15-meter and finally to the 
13-meter. Needless to say, the diminishing wing sur- 
face makes for greater speed, but at the same time the 
machine becomes more difficult to fly because of its 
poor gliding qualities. Such a machine lands at a 
terrific speed, and not as the larger planes which can vol- 
plane gracefully with their motors barely turning over. 

Individual instruction is given at the Pau school of 
aerial acrobatics. Lieut. Simon explains the “‘stunts”’ 
one at a time to each student. who must repeat the 
instructions until every movement is committed to 
memory. Then the student takes the air with his 
diminutive biplane and performs the ‘‘stunts’”’ with the 
instructor and other ‘pupils watching on. 

Now the greatest of all “stunts” appears to be the 
so-called ‘‘vrille,’’ which is a sort of twisting or cork- 
screw tumble as of a machine falling out of control. 
It used to be the practice to teach the “vrille”’ last, 
but now it is taught first. for once the student has 
tried to master the ‘‘vrille’’ he no longer has fear for 
other “stunts.” 

To make his first “ vrille, 
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the student ascends to a 


height of over 800 meters and after flying on a level 
eourse for a short while, he switches off his engine and 
at the same time pulls the control stick back towards 
him and towards one side, while pushing on the rudder 
bar either right or left with his feet, depending on 


which side the control stick was directed. As a result 
the biplane swoops upward, loses its speed, stalls, and 
then falls over to one side with a twisting or corkscrew 
movement like a falling leaf. The sharpness of the 
movement can be varied according to the rudder pres- 
sure being utilized. 

To come out of a “vrille’ the pilot replaces his 
control stick in the center position and brings the 
rudder bar back to normal, and then pushes the control 
stick forward a few inches. The machines soon ceases 
to corkscrew, points forward, and dives straight down. 
It is then by reversing the control stick that the pilot 
brings the machine to an even keel again and switches 
on the engine. The ‘‘vrille’”’ is done to the right and 
the left, while the ever-watchful Lieut. Simon waits 
for the pilot to land, in order to comment on the per- 
formance. Only one machine is in the air at a time. 

The “‘renversement”’ comes after the “‘vrille.”” This 
trick is a change of direction without loss of height and, 
in the case of a skilled pilot, without reducing speed. 
The pilot ascends to above 800 meters and after fying 
on a Deal keel for a few minutes, he points the machine 
slightly down so as to bring the speed up to maximum. 
Then he brings the control stick back about half way 
and reduces the motor speed in order not to perform 
the ‘‘stunt” too rapidly. Then, when the machine 
appears to lose some of its speed the rudder is turned 
sharply to one side and the machine immediately falls 
to that side. When in the vertical position the airman 
brings the rudder to the center position, opens the 
engine wide, and returns the machine to a level keel. 
It will be noted that in the ‘‘renversement” the ailerons 
are not employed, as contrasted with the ‘‘vrille.”’ 

When being pursued a pilot sometimes resorts to the 
trick known as the ‘changement de direction’ in 
French aviation circles. As in the instance of the 
“‘renversement,”’ this turning maneuver can be executed 
without loss of speed or height. In describing this 
“stunt” in a recent issue of Flying, Lieut. Granville 
A. Pollack, U.S. A., late of the Lafayette Corps, states 
that it is a valuable but rather rare maneuver. 

Flying level at full speed, the necessity to return 
suddenly is met by throwing the control stick very 
quickly to one side, as far as it will go, and then immedi- 
ately pulling hard back toward the pilot, accompained 
by a very slight pressure of the opposite foot and only 
just sufficient to hold the tail level, or it will be inclined 
to fly forward. The result is very startling for the 
first time, for the pilot feels as though he were being 
forced through the seat, so strong is centrifugal force 
acting, yet in reality he makes a comparatively wide 
bend, not unlike a hairpin. This “stunt” is also done 
three or four times and either to the right or to the 
left, at the acrobatic school for airmen. 

A wing slide follows, which is done by throwing the 
control all the way to one side, and accompanying ii by 

ushing the opposite foot sharply ahead, sufficient to 
Pold the nose of the machine up, and at the same time 
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slightly pushing forward the control stick, which gives 
the effect of traveling on the “outside” of the ¢ 
and the machine descends sidewise at a terrific s 
much faster than it goes ahead, but with the pi 
following practically a straight course forward. 

A fifth trick, that of “retournment,” is performed, 
very similarly to a ‘‘renversement,” but instead of coming 
out in the opposite direction the movement is con- 
tinued until one is again on the original course. To 
commence, the pilot does as in the “renversement,” 
pulling the control stick back, the machine mounti 
sharply, and giving the rudder a kick. Then the 
goes up as the machine starts to fall to one side; 
now, as the position ——— the vertical, the foot 
is only partly recovered, while the control is pulled 
moderately to the same side, as used by the rudder, 
which produces a half spin sufficient to bring the ma-— 
chine back to the former direction. It is important 
that the aileron should be used here, for if the rudder 
alone is used the movement will be too slow to be 
Ker 8 in a fight, and will result in loss of considerable 

eight. 

Here it should be understood that, when done 
perly, all these maneuvers, excepting the wing sli 
should be done without appreciable loss of height, 
and therefore  pege and so as an indication of the 
development of a pilot’s “reflex,” aerial acrobacy #6” 
ms doubt conclusive evidence. 

t, and by far the most difficult to execute, is 
horizontal “vrille” or barrel roll, as it is often ¢ 
which is very spectacular but the use of which in com’ 
is questionable. This is usually started by sligh 
reducing the speed of the engine, pulling the con 
stick well towards the pilot, and giving a very q 
push at the rudder—to the full extent, in fact % 
at once replacing all controls in the center. The machine _ 
starts to mount suddenly, but the full effect of the” 
rudder swings the machine up on one wing, over com-_ 
plete side - whieh follows with a wing slip and & 
flattening lovias. “The whole presents a most striking 
effect, and unless the pilot is quick it generally results 
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in a loss of speed and a “vrille.” ; a 
ping is not encouraged in military aeronauth ve 










the pilot is helpless and presents a good mark to 
opponent. Furthermore, the machine guns are apt @ 
jam as a result of the maneuver. e 
A “stunt” frequently employed at the front : 
upward swoop followed by a tail slide. When a ma 
chine is being Ee by another which is blazing, 
away at the tail of the first, the usual maneuver 
the first pilot is to pull the control stick backwards, 
heading his machine straight up until it attains a verti 
position. Here it “hangs” by its propeller for just 
instant, as is strikingly shown in our cover sketé 
when it slides back and is finally brought into | 
level position again. Now it is behind the oppone 
and possesses the advantage. 





for the reason that as long as the machine is inverted _ 
ro 
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Correspondence 


The editogs are not responsible tor statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 


respondents will be withheld when so desired. 











The First Transatlantic Telephonic Transmission 


To the Editor of the ScrenTIFIC AMERICAN: 

lI am preparing a short history of wireless telephony, 
and having been for some years cut of touch with this 
line of work, am unable to obtain certain rather important 
data relative to the history of the Art. Since the Scren- 
qiric AMERICAN reaches so many thousands of engineers 
it has occurred to me that the information might be 
obtained if you would be so kind as to publish this 
letter of inquiry with the statement that I should be 
extremely obliged if those engineers having the infor- 
mation at their disposal would please forward it to’ me. 

The first point in regard to which information is 
desired is this: 

About November, 1906, my Brant Rock, Massa- 
chusetts, and Macrihamish, Scotland, wireless stations 
were in operation, and we were working mostly “G” 
tune, pegeeney 70,000 cycles per second, to avoid 
daylight absorption. 

We shut down for about a month at this time to 
make some change in the sending apparatus of the 
Macrihamish end, but continued sending occasionally 
from Brant Rock, though most of the time at Brant 
Rock was spent, while waiting for Macrihamish to be 
completed, in installing and testing our new wireless 
telephone system between the station at Brant Rock, 
Massachusetts, and a station at Plymouth, Massa- 
chusetts, about twelve miles away. 

Meantime the operators at Macrihamish were listening 
regularly every night to other stations, partly for the 
purpose of keeping in practice and obtaining data as to 
atmospheric absorption, etc., and partly so as to 
sure to get any mcssages which might be sent from 
Brant Rock, as we were using wireless exclusively in 
order to save cable expenses. Practically all the listen- 
ing was done on ‘“‘G”’ tune as we had shortly previously 
made our very important discovery, later 
published in the Electrician, that while 
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Mr. Stein at.the Brant Rock station giving instructions 
by wireless telephone to his assistant at the Plymouth 
wireless telephone station. 

In this connection I would say that the Macrihamish 
operature’s conjecture that speech transmission was 
due to the fact that Mr. Stein was standing near the 
rotating arc gap when giving his instructions, was 
formed. without his knowing that we had just received 
our first high frequency generator which had been 
built in our Washington shops (I may say that this 
high frequency dynamo giving about kw. at 70,000 
cycles, a photograph of which ap in the Electrical 
Review for February 15, 1907, was still in good condition 
last year after ten years’ service though not so efficient 
electrically as the larger sized high frequency dynamos 
later so admirably designed by Mr. Alexanderson and 
built for us by the General Electric ne gee 

The Macrihamish operator’s theory that speech 
might be transmitted wirelessly by speaking close up 
to an arc was aside from its ingenuity by no means 
unsound for I later made some experiments to test 
this point and found that under certain conditio 
and with the arc at a certain adjustment, speech coul 
actually be so transmitted, though the articulation was 
not good enough for commercial work. 

The reason why the operator did not get the talking 
every night will be seen from examining the curve 
showing variation of intensity of transatlantic messages 
for the month of January, 1906, published in the Elec- 
trical Review, May 11, 1906, and reproduced herewith. 

From this curve it will be seen that during the month 
of January the average intensity of the messages was 
less than five time audibility, but that on five nights, 
i. e., January 9th, 10th, 11th, 29th and 30th, it was above 
100 times ae on one night, Janu 10th, 
it was 225 times au ibility and on one night, January 
30th, it was 500 times audibility, the signals on these 
latter two nights being so loud that they could be 
heard all over the receiving room with the head phones 
lying on the table. This curve of intensity of trans- 
atlantic wireless transmission was made with the 10 kw. 
telegraph set referred to above. Consequently since 
the 70,000 cycle alternator only gave kw., the in- 
tensity of telegraphic signals received from it would 
onl 1/20 as strong, and consequently would only 
be nent on the five nights on which the intensity was 
more than 20 with the 10 kw. set. 

In addition to this, however, telephonic transmission 
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The Macrihamish tower was, however, never rebuilt, 
and consequently the public demonstration was never 
given. 

A history of wireless telegraphy and telephony such 
as the one which the writer has at present in preparation, 
would, however, be incomplete without reference to 
these facts, and as I have been so long disconnected 


‘with wireless telegraphy, and am not able to obtain 


the correspondence and records relating to this matter 
I should be very much obliged if any of the readers of 
the Screntrric AMERICAN who may, have possession 
of the facts would please write me. — 

a. What was the name of the Macrihamish operator 
who notified me of these two pioneer instances of 
transatlantic telephonic transmission? A 

b. What were the dates and times at which they 
took place? 

c. Is my recollection correct that it was Mr. Stein 
whom the operator overheard giving instructions 
to his assistant? 

d. Who were the operators in Guantanamo, Panama, 
and Nebraska (or was it Mishineer who wrote me 
about that time that gs! ad overheard our 
telephonic work between Brant Rock and Ply- 
mouth, giving dates and times? 

In addition to the above, I should be very glad to 

obtain information in regard to the following other 


ints: 

1. In what publication or peblications and on what 
date did the writer’s first description of his system 
of telegraphing by pure sine waves without making 
or breaking the circuit, appear? The first test 
was made in 1892 at the Standard Laboratory and 
later continued at Purdue and Pittsburgh Uni- 
versities, and in some place a full description has 
been published of the apparatus, which description 
I have been unable to locate. ; 

2. In what publication and on what date did the 
salons, eetineen of his yen a 
appear is was a system of paraliel tune ¢ 
es tuned to different frequencies, used for 
analyzing complex periodic functions. It was 
built by Queen & Company for the writer about 
1901, and the publication describes its application 
to the measurements of the frequencies of static 
disturbances at different hours of the day, and 
their relative intensities. Though it has since 
been superseded by the heterodyne analyzer, it is 

not unimportant historically. 

3. Who were the students at Purdue 
who in 1892-93 carried out the tests 





the absorption increased with increased 
wave length up to about 100,000 frequency, 
beyond that point the absorption fell off 
very rapidly as the frequency was decreased 
until at about 70,000 frequency the 
absorption was comparatively small. 
Sometime, I think, in November, 1906, 
I received a registered letter marked 
Personal from one of the Macrihamish 
operators. In this letter he stated that 
he had been listening in on a certain date, 
which he specified, and at a certain hour, 
about four o’clock in the morning as I 
recollect it, and had noticed a remarkable 
phenomenon which showed that speech 
could be transmitted by speaking in 
proximity to the rotary spark gap (we 
were then using 10 kw. rotary spark 
gap, giving about 500 or 1,000 sparks 
per second). He stated that at the date 
and hour specified he had heard one of 
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{ on the writer’s hot wire anemometer 





and is any copy of this thesis still in 
par heey 
Any information in regard to the above 
will be most gratefully received. 
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ReGinatD A. FEessENDEN. 
185 Franklin St., Boston, Mass. 


The Sense of Smell in Insects 


To the Editor of the Screntiric AmERICAN: 
In a recent issue I noticed an article on 
“Smelling Power of Insects,” where 























writer states that while crossing a plain 
upon which no tree or grass was visible 
his companion upon having nose bleed 
and allowing blood to flow upon the dry 
earth, saw blow-flies appear in a few 
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30 On a level plain in hot, clear weather 
one should be able to see at least ten 








our Brant Rock engineers giving instruc- 
tions to one of his assistants in regard to 
the running of the dynamo; that the 
speech had come in very clear and plain, 
and that he was able to identify the 
ere as Mr. Stein (now, I believe, with the Bell 

elephone Company); he wrote out in detail the words 
which he Sees § he had heard Mr. Stein speak to his 
assistant, as he had written them down after hearing 
them; the whole amounting to five or six sentences 
totalling between fifty and one hundred words. 

He stated that he had not reported this to me by 
wireless because other stations listening in might have 
got the report and he considered it too important to 
Tun any risk of premature disclosure. He also stated 
that he was sending it by special registered letter for 

same reason. 

My first thought was that the operator had made 
some mistake and that possibly some experimenters in 
England had also been working with my wireless tele- 
pease, since the patent disclosing the invention had 

m issued some years previously, and we had given 
a number of demonstrations of the telephoning opera- 


n. 

However, I called in Mr. Stein and repeated to him 
the instructions which the Macrihamish operator had 
overheard Stein giving to his assistant, and asked Mr. 
Stein if ie had given any such instructions to his assistant 
in the Brant Rock station. Mr. Stein stated at once 
that he had not given any such instructions to his 
assistant in the Brant Rock station and that the in- 
structions go given did not relate to any of the apparatus 
in Bran t Rock station, but related to the motor 

er A for driving the high frequency telephone 
are lymouth station. I asked Mr. Stein when 

¢ instructions, and he said he did not know, 

but. tell by looking up the station log, which he 
apd Ferprte that they were given on the night of 

a ate, between certain hours on that night, 
hours being the hours as*shown by the station 

log between which tests were being made which would 
ene — ee being given. Stein h 
an ours given by Mr. withou 

knowledge of the date and hours given -b the Macri- 
eyerator, coincided exactly, after allowance had 

c e for the difference in time between Macri- 

b and Brant Rock, with the date and hour given 
y the Marcihamish operator, and it became evident 
at once that what had happened was that the Macri- 
the Operator, listening on “G” tune which was 
same frequency used for working phically 
oad rant Rock and Macrihamish stations 
the frequency used for working telephonically 
between Brant and Plymouth, had overheard 
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Curve showing variation of intensity of transatlantic messages 


in January, 1906 


is not so efficient as telegraphic transmission, i. ¢., it 
takes more power to telephone wirelessly a given dis- 
tance than it does to telegraph wirelessly. In my paper 
on Wireless Telegraphy, (American Institute, Electrical 
Engineers, June 29, 1908) I have given the ratio 2xperi- 
mentally determined as 10:1, for good telephonic trans- 
mission. Assuming this ratio, -we see that telephonic 
transmission could only be accomplished across the 
Atlantic on those two nights, January 10th and 30th, 
on which the transmission was more than 200 times 
audibility, and consequently it was only a few days 
during each of the winter months that the Macrihamish 
observer was able to overhear the telephonic trans- 
mission between Brant Rock and Plymouth. : 

After ascertaining these facts, I decided to give a 
demonstration of transatlantic wireless telephony at 
the earliest possible moment, and pushed forws 
construction of the new 1144 kw. generator which was 
being designed for us by Mr. Alexanderson. 

About a week or ten days later, I received a second 
letter from the Macrihamish operator, stating that he 
had heard the talking again, giving dates and times 
and record of the words said, and urging that I take up 
the matter at once. A program of transatlantic tele- 
phonic tests was drawn up, and arrangements were 
made to carry out a series of telephonic tests between 
Brant Rock and Macrihamish, when unfortunately 
owing to the carelessness of one of > con 
employed in shifting some of the neers cables of 
the Macrihamish (as described in the Engineer, Janua 
18th and 25th, 1907), it fell down on December 6th, 1906. 

No publication was made at the time of the results 
of these two pioneer instances of transatlantic tele- 
phonic communication because prior to and at that time 
there had occurred a considerable number of instances 
where entirely false claims had been made in regard to 
transatlantic working, and some which the writer had 
had a hand in exposing; for example, the false claim 
that messages had been transmitted across the Atlantic 
to Newfoundland, and any statement made that tele- 
phonic transmission been accomplished across the 
Atlantic would have been looked upon with incredulity 
in view of the fact that Macrihamish tower 
had fallen down, and hence no confirming demon- 
stration could be given. j 2 7 ype 

It was therefore decided to wait until the Macrihamish 
tower had been rebuilt, and then give a public demon- 
stration before making any public reference to 
facts mentioned above. 


miles or say eight miles from the level of 
eyes of observer on horse-back. The idea 
was given that being no grass there could 
be no flies thereabout. 

Granting that there was o slight wind 
it would take more than one minute for odor to travel 
eight miles at least, but Sore re to reach a blow- 
fly eight miles away instantly how on earth could he 
fly eight miles in 15 seconds as writer stated? 

If said fly had collided with him he would surely have 
been bored through and through. 

I hold that it all occurred as stated, but proves that 
there are insects all about waiting for business sans 
trees, grass, or other shelter. 


Bedford, Ohio. 


Celluloid Inlays for Deformed Noses 


Nod sag: are frequently called on to repair noses 
thai have been broken or otherwise deformed through 
the loss of some of the bone needed to support the nasal 
tissues in shape. The practice has been to replace the 
missing bone with a piece of cartilage cut from a_rib, 
which made the operation very complicated, 

However, one of America’s greatest surgeons under- 
took to simpli ¥ this operation by using strips of a mater- 
ial which is a form cf celluloid largely in the manu- 
facture of toilet articles, in place of cartilage. He 
experimented first by inserting the strips in the noses of 
animals and found that they were a perfect inlay, re- 
maining unchanged and in shape indefinitely. He has 
since repaired many human noses with perfect success. 

His method of o ting is to cut from a slab of the 
material a piece of about the size and shape needed. 
This is soaked in hot water, trimmed with scissors and 
perforated with many small drill holes. Then a pocket 
is cut in the nose from atout where the spectacles would 
rest down to the tip, the insert is slipped in and the small 
wound sewed up. The nose soon becomes normally 
shaped and quite strong. 


One Community’s War Gardens 


HE Illinois State Council of Defense estimates that 
the war in the city of Chicago alcne total 
4,830 acres and are the result of the labor of 250,000 
individual war gardeners. The value of the crop for 
the coming year is estimated at $3,500,000. This Keure 
is backed up by details concerning the assumptions made, 
which seem to establish that the amount mentioned is a 
very conservative one, The Council suggests that in the 
immediate suburts of Chicago at least ninet a cent 
i and that this 


Cuarites M. Green. 


of the vacant land is under cultivation 
land will duce a crop surely equaling, if not surpassing, 
that of city proper. 
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Teaching the Worker to Feel the War 


How the Men in the Shipyards Are Responding to the Spur of Patriotism " 
By Dr. Charles A. Eaton, Head of the National Service Section of the United States Shipping Board 
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N a November evening in 1917, the Naval Architects 

and Marine Engineers of America were holding 
their annual meeting in the great banquet hall of the 
Waldorf Astoria. The leading men of the shipbuilding 
industry of America were there. Among the guests was 
the Honorable Josephus Daniels and Admiral Capps, at 
that time General Manager of the Emergency Fleet 


Corporation. a 
The meeting was marked by a spirit of seriousness 
amounting almost to depression. Sudden and _ tre- 


mendous calls had been made upon the shipbuilding 
resources of our nation, and these calls could not be met. 
The reason, as understood by the men there gathered 
was that the workers in the shipyards of America did not 
understand the gravity of the situation and were not 
producing to the full extent of their ability. 

I was the last speaker on the program. I had pre- 
pared an address dealing with what I thought ought to be 
the solution of this most difficult situation. To my 
astonishment the entire company welcomed what I had 
to say as a possible answer to their problem. Before the 
meeting ended Admiral Capps had commandeered me 
to go into the shipyards of the country and put into 
practice the theory which I had outlined. 

The next morning I met Admiral Capps by appoint- 
ment and together, with other officers of the Emergency 
Fleet Corporation, we went 
to Staten Island. On one 


ought to do. If he is working simply for money he is a 
hireling and takes his place among the other machines of 
the shipyard. If, on the other hand, he goes to the ship- 
yard as a patriot, taking into his hands the implement 
of his toil, as the soldier takes his rifle, and builds ships 
for the purpose of saving his beloved country from the 
invader, then the man’s efficiency approaches its maxi- 
mum. He has ceased to be an industrial machine. He 
is no longer a hireling. He is a free man; a moral agent; 
a patriot. His work has become, not a task, but a 
sacrament; a ministry; a patriotic service. His spirii 
is kindled by large principles of freedom and manhood. 
His mind is alert. His moral force is strengthened and 
this inner transformation affects favorably every move- 
ment of his body. 

These ideas I have seen demonstrated beyond doubt a 
hundred times in the last six months. In the great Fore 
River plant at Quincy, Mass., we held a meeting in 
February attended by eight or ten thousand men. The 
thermometer registered 17 below zero. In spite of that 
it was a warm meeting. At the close of the meeting a 
fine specimen of shipworker barred my pathway as I 
came down from the platform. He on belligerent. 

“Who do you think you are looking at,” he inquired. 

I answered him, “I am looking at a very fair specimen 
of a New England shipbuilder.” 


A crowd of workmen at Hog Island gathered to hear Dr. Eaton speak. Dr. Eaton may be seen in the insert 


‘You are not,”’ he replied, “you are looking at a plain, 
ordinary, garden variety of a damn fool.’ 

I was interested. Most of us achieve this at some 
time and some of us achieve it often, but we hate to 
admit it. This fentleman at least was honest with 
himself. I waited with curiosity to discover what he 
had to say further. He began to ery, and then he said: 
“T have 2n a shipworker for 24 years. I have only 
two boys. I love them. Both of them are at this 
moment in the trenches in France. Until I heard 
speak a few minutes ago it never entered my head 
my work in this shipyard could be of any possible help 
to my two boys in the trenches. What a fool I have 
been! I was away last week three days from my work. 

“Why sir,”’ and a great sob welled up from his throat, 
“the work which I failed to do in those three days might 
have saved my boys’ life. Without realizing it, I might 
have killed my own sons.” 

He turned and walked away, and as he went, he looked 
back over his shoulder and said, “You watch your 
Uncle Dudley from now on.” 

This gentleman had suddenly become a rational 
moral agent. He was getting down to brass tacks. The 
intoxication of Bolshevikism, which looks upon work a8 
the devil is supposed to look upon holy water, was sud- 
denly blown out of his system. He had become an 

American citizen again, & 
free man and he had dis 





of the new ways of the 
Downey Shipbuilding Cor- 
poration, we held our first 
meeting. Mr. Downey and 
Admiral Capps agreed after 


the meeting that we had 
found the solution of the 
problem. 


It was after the first of 
the year before we could 
take up the matter in an 
organized and efficient way. 
Then there was organized, 
under the direction of Mr. 
Charles Piez, Vice-President 
and General Manager of the 
Emergency Fleet Corpora- 
tion, the National Service 
Section, of which I was ap- 
pointed head and which has 
ever since been carrying out 
the program as outlined in 
the November meeting of 
shipbuilders in New York. 

his bare recital of facts 
contains within it an ex- 
traordinary departure from 
the established principles and 
methods of industry. For 
the first time in the history of 
the world a great commercial 
undertaking was frankly 
founded upon spiritual forces. 
It was and is still the opinion 
of Mr. Piez, aa it is still my 
own, that the measure of a 
man’s productive power is 
the pale of spirit which be 
brings to his task. If a man 
comes to the shipyards as a 
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covered that no man has 8 
right to be free unless he & 
penpened to pay the price of 
reedom. In this man’s case 
that price was work. In the 
case of his two sons it was 
fighting with weapons. 
both cases they were soldiers; 
over there in the first line; 
here in the second line of 
defense. 

My first round of the ship 
yards was one of the most 
encouraging experiences of 
my life. I foun 
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the men # 
te simply a cross se 
out of American life. 
were no better and no Wome 
than the rest of us. 80 
of them were slackers, 
we have an abundsneé | 
slackers in every walk of 
All of them were selfish, 
like the rest of us. Few @ 
them had given any se 
thought to their citizer 
It had never occurred to @ 
majority of them that h 
an American citizen ~ 
any moral obligation 
a man almost equal to 
involved in the Kingdom @ 
God. We had been drif 
downstream with our @ 
shut;  sidestepping 1 
things nee become the great” 
national sport. 5 
The unique characteristi¢ 
of the Christian religion lie 
in its innate power of self- 

















mere machine, he cannot 


produce either in quality or 
quantity as 


much as he 


The workmen’s pledge painted on the side-launching ways of a 


Great Lakes shipyard 








mind is the chief glory 


regeneration, and this to be 
democratic citizenship. At 
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the very moment when we seem to be approaching the 
ab there emerge those hidden energies which all the 
while have been at work underneath the surface _pre- 
ing us for a new era of greatness, efficiency and labor. 
Pfound that all the men of the shipyards needed was 
toknow. They responded to our appeal with remarkable 
usiasm. 
Trove personally spoken to three-quarters of a million 
of men all over this nation in the shipyards and industrial 
nts during the first six months of this year. During 
the month of July the National Service Section through 
its corps of speakers _addressed 1,100,000 men. We 
have yet to record the first instance of discourtesy on the 
rt cf the working men towards one of our speakers. 
his speaks well for the speakers and it speaks well for 
men. 
— psychology of the shipyards changes almost from 
day today. We found at first that the men did not know 
what Germany was deing. Like all the rest of us, they 
had been doped by German propaganda and even after 
we had been in the war ourselves for months German 
spies and propagandists were at work among them. | 

Wounded soldisrs from the trenches, representing 
Canadian, British, French and Italian armies came and 
told their stories. We placed these men on the stand 
as witnesses for the plaintiff. Their statement of actual 
fact was always followed by an interpretive address 
given by some civilian. 

In the Standard Shipbuilding yards on Shooter 
Island a little New York boy of meager education and no 
oratorical gifts stood facing 3,000 shipworkers. He had 
gone to Canada from this city and enlisted in one of those 
wonderful Canadian regiments. Three times he had 
been desperately wounded. Invalided home, he wore 
upon his sleeve the stripes which showed the number 
of his wounds. He stood before that great crowd of 
shipworkers and told them his story. 

As he finished an aged laborer leaped upon the plat- 
form and clasped the lad into his arms. Speaking in 
broken English he said “I am French. My son is in 
the trenches today, fighting for France. You make me 
think of him.”’ 

Then stooping the old man lifted the sleeve of the 
young soldier’s uniform reverently to his lips and kissed 
the three stripes which signified honorable wounds. 

Not a man in that crowd of hard-handed workers but 
knew what they were looking at as they witnessed this 
touching scene and the results of their thought and 
feeling were manifest almost instantly in increased out- 
put. 

I have recently returned from the Pacific Coast where 
during the month of July, in company with Mr. Charles 
M. Schwab, Director General of the Emergency Fleet 
Corporation, Mr. Charles Piez, Vice-President and 
General Manager and Mr. C. W. Cathell, General 
Counsel, we visited the shipyards of the three Pacific 
states. Everywhere the reception was the same. 
Shipyard bands met us at all hours of the day and night 
at railroad stations to escort our leaders to and from the 
train. Everywhere when Mr. Schwab appeared in the 
shipyards the men welcomed him with a great shout 
of friendship. Everywhere they pledged without 
reservation to stand by our Government and our coun- 
try, as good soldiers, until the war is won. That these 
were no idle words is shown by the fact that on San 
Francisco Bay alone, on the Fourth of July, there were 
launched 17 great ships. 

Inthe Alameda yard the ‘ Defiance,’’ a ship of 12,000 
tons went down the ways, having been built in 38 days. 
As the great hulk slipped towards the bay, she was fol- 
lowed by an immense crane lowering the keel of her 
successor. Then and there the men pledged Mr. 
Schwab that they would build this successor in 28 days. 

As head of the National Service Section, I have visited 
the shipyards of this nation, north, south, east and west. 
I have come into contact with great masses of citizens 
in every section of the land and I am convinced that at 
this moment there is flowing, like a great Niagara, a 
flood of dedication which will bear upon its bosom our 
Government until this war is won. The masses of 
American men and women are determined that Germany 
shall be beaten. They will keep nothing back in sacrifice 
or service until this is accomplished. This attitude is 
not emotional; there is no hysteria. It is the calm, 
deadly, reasoned attitude of free moral beings, who see 
& murderous, brutal tyranny threatening to ruin the 
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British driver fitting gas masks to his team before 
entering the battle zone 


world; and who are determined to take hold of this 
hated thing and break it. 

There are certain facts about the shipbuilding program 
which every American ought to know. First as to the 
quality of leadership which the Government has been 
fortunate to secure in the carrying out of this greatest 
of all programs. At the head of the Shipping Board 
stands Mr. Edward N. Hurley, who throughout the 
strain and vicissitudes since he assumed that position 
has held on his way, braving public opinion, inspiring 
shipbuilders by his appeals, straightening out labor 
difficulties, and, with an unwavering loyalty backing up 
the President of the United States to the full extent of 
his power. With Mr. Hurley stands Mr. Charles Piez, 
Vice-President and General Manager of the Emergence 
Fleet Corporation—the $50,000,000 corporation whic 
is charged with the task of producing the ships we need. 
Mr. Piez has done a work which +ntitles him to the un- 
grudging gratitude and affection of the American people. 
A great engineer and executive, he enjoys the confidence 
of the employers and the workingmen alike. Calm, 
logical, absolutely just, he does not hesitate to tell the 
truth as he sees it, and this habit of mind has earned for 
him the confidence of the nation to a remarkable degree. 

When, a few months ago, Mr. Hurley and Mr. Piez 
decided that we must have a supreme leader in ship 
production, there was only one choice, Mr. Charles M. 
Schwab, who is equipped for the position of Director 
General as is no other man in America or, for that matter, 
in the world. With the unerring judgment of men 
trained in self-government, the whole nation accepted 
the appointment of Mr. Schwab as the greatest event of 
a personal nature which has happened since we entered 
the war. From the greatest to the least, all are con- 
vineed that in Mr. Schwab we have a leader of sufficient 
courage, vision, experience, and resource to bring us 
safely through. 

(Concluded on page 198) 


The Battle of Poisonous Gases 


| bes all of their recent offensives the Germans have made 
extensive use of poisoncus gases, both in the form of 
shell and in clouds. Indeed, it is practically necessary 
to admit that the Germans have developed a real gas 
strategy which has served them to good stead of late. 
Piecing together the various reports coming back from 
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the battlefront, it seems that the Germans have many 
forms of gas which they employ according to a definite 
set of rules. When the wind is favorable and a large 
area of enemy a is to be soaked in gas, a gas 
cloud is sent over. general, this gas cloud only 
extends to a height of eight or ten feet, so that a machine 
gunner located in the second story of a building is prac- 
tically immune from the poisonous fumes. But gas 
clouds are soon detected by the Allied observers, and 
precautions are taken before the poisonous fumes can get 
in their deadly work. Still, surprises are effected at 
times; in some instances the trick is turned by sending 
over one cloud and then another an hour or two later, 
when the defenders are congratulating themselves on 
having come through the first. But in the main the gas 
cloud is not a very effective method, since the gas cannot 
be present in a strong concentration because of the dis- 
tance it must travel before reaching the attacked posi- 
tions. However, it serves a definite advantage in com- 
pelling defending troops to wear gas masks, thus placing 
them at a distinct disadvantage in manning their guns. 

Mustard shell and other irritating gas shell, or 
lachrymose shell to use the technical term, are widely 
employed by the Germans and with good results at times. 
The fumes released by these shell have such a power- 
ful effect on the eyes of the defenders that they are often 
rendered helpless. The less disciplined men have been 
known to tear off their gas masks when in contact with 
the icritating fumes, only to succumb to the deadly fumes 
present, 

Gas shell are generally intermingled with high ex- 
plosive shell during a bombardment, so as to catch the 
defenders off their guard. But so well trained are all 
the men in the war zone that at the very first suspicion 
of gas they don their masks in less time than it takes 
to tell about it. Thus casualties are kept down to a 
minimum, 

Among the latest German gases are those of the 
ephemeral variety, which are fired in shell to cover 
certain positions. The gas is so timed that when the 
German attacking troops arrive the poisonous fumes have 
become diluied to the point where they are harmless to 
unmasked men. 

Gas warfare is a game at which two can play, so that 
the Allies must not be considered always in the light of 
defenders. Long ago they too became adepts at this 
form of warfare; and on more than one occasion the 
Germans have had good cause to regret having intro- 
duced this form of schrectlichtkeit. Today it is an ac- 
cepted form of combat; and the question is one of de- 
ve oping new gases and new methods of attack on the 
one hand, and developing better masks and better means 
of defense on the other. In brief, it is a matter of give 
and take, with emphasis on the “give.” 


Queer Defense Systems of Our Italian Allies 


N falling back from the mountainous front along the 

Isonzo River to the present line along the Piave, the 
Italians during the past nine months have had to make 
use of numerous improvised defenses, in some in- 
stances under the most unusual conditions of trench 
warfare. Indeed, when the Italians were obliged to fall 
tack from the Isonzo heights, they constructed rough 
defenses as they fell back in the face of overwhelming 
numbers of Germans and Austro-Hungerians; and it 
was only by retreating as far as the Piave that the 
Italians gained sufficient time to dig themselves in 
properly so as to regain a better equilibrium between the 
contending armies. 

In the case of the temporary halt behind the Taglia- 
mento River, the Italians hastily threw up breast- 
works along one of the roads, as shown in the two ac- 
companying illustrations. At regular intervals they 
movided the defenders with concrete tunnels or shelters, 
which served both as bombproofs and as huts for the 
soldiers. The rear of the breastworks was revetted 
with interlaced twigs. Now the peculiar feature of this 
defense works was its employment; for, as will ke noted 
in the illustrations, it was used as a sort of trench in 
connection with the road. Thus it made for the least 
amount of digging and other physical effort in preparing 
the line for defense. Furthermore, the drivers and other 
traffic men, as well as the troops on the march, were en- 
abled to make use of the concrete shelters if caught by 
enemy shell fire or enemy aerial raiders, 
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Hurriedly thrown up breastworks of the Italian armies along the Tagliamento River, 
during the October retreat of last year 


A close-up view of one of the concrete shelters of © 
the Tagliamento defenses 
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One of the American DeHaviland Fours equipped with the 12-cylinder Liberty motor, which is now being turned out in quantity production in the United States 


‘The Wasters’’—and Fair Play 


the Congressional Investigation of the Aircraft Program 


Some Comments on 


Lage Seem ii its investigating committee 


nautical program, its conduct and _ its 


wasted. 
‘Some 
sible! 


wasters"’—these gentlemen who are 


There are few questions which have not two sides. 
i fair 
render 
We give every prisoner at the bar the right 
to be heard in his own defense, and we call no man 
But we don’t carry the 
principle into Congressional investigations, for none of 
the officers or civilians who are concerned in this matter 
can get up and tell their side of the story—first, because 
in the case of the officers, it would be a military offense 
subjecting them to court martial, and second because 
to do. so would be to give Germany exactly the real infor- 
This Congressional report ought to 
be a lot of comfort to Germany, but if it misleads her, 
All the facts might be of some 


eradle that 


before we 


In America we are taught from the 
play demands hearing both 
judgment 


sides 


guilty until he is proved so 


mation she wants 
it will do no real harm. 
real service to her. 

Lest some one think this 


which 
has rendered a report on the Government's aero- 
results—has 
expressed itself to the effect that a substantial amount 
of the initial appropriation of $640,000,000 has been 


respon- 


By C. H. Claudy 


about the Liberty motor. That motor is spoken of as 
if it were one lone article, designed for all types of air 
craft. from a single seater fighter to a night bomber. 
Of course, such a thing is an absurdity. The Liberty 
engine has been designed in four, six, eight, ten and 
twelve cylinders, to be applied in various weights and 
various powers to various machines. But that it was 
not considere or supposed to be the only engine— 
merely the only engine which in several sizes could be 
produced in huge quantities quickly—is not a matter 
for discussion. It is a matter of fact. We have pro- 
duced Hispana-Suiza, Gnome, La Rhone and Bugatti 
engines. We have produced 4,742 elementary training 
planes (to July 26th) of which those ‘in storage on 
account of danger’’ will all be utilized with safety. 
We have produced 1,421 advanced training planes, 967 
combat and bombing planes, 8,790 elementary training 
engines (Hall-Scott) 2,975 advanced training engines 
(Hispana-Suiza, Gnome and La Rhone), 3,513 Liberty 
Twtiven, and four Hispana-Suiza 300 h.p. engines, a 
brand new development. 

We have manufactured 26,248 propellers, 29,000 
machine guns for aircraft (all shipped by July 26th) and 


tractors, which if they are lumped in, brings the total of 
plants well over 400. There is an army of more than 
157,000 men in the air service, as entirely distinct from 
those in production. We have designed, tested and put 
into production a motor which is today so much the 
marvel of the foreign flying man, that we can't begin 
to supply them fast enough. We are now getting about 
2,400 Liberty engines a month—more than the capacity 
of the greatest British air craft engine plant for a year, 
In less than a year from now we will produce more 
than 60,000 Liberty engines of which England hag 
already ordered 22, ; 

We have shipped akroad 11,000 tons of raw mate 
rials, not including spruce, and mechanics to work 
the raw materials into planes in France—because we 
can ship materia!s and men more easily than we can com- 
pleted planes. We have ordered abroad and used to 
date something like 8,000 planes—foreign planes 
foreign built, for foreign use—because our allies insist 
that we must have them in France before we could 
make them, and, on going over our program, said we 
would need that number before we could begin to get 
our own in quantities over on the Western front. 

We have developed a 
cloth made from cotton 





which is as good as, if not 





is an argument dragged 

into licht in lieu of a better a i wt a 
one, & quotation is here |i 

included from the War ae 

Cabinet Report of Great 


Britain, for 1917. Itstates: 

“In endeavouring to de- 
seribe the measures taken 
to meet the aireraft needs 
of the Navy and Army, 
the writer is at once con- 
fronted by the fact that 
the information desired by 
the country is precisely 
the information desired by 
the enemy. What the 
country wants to know 
is what has been the ex- 
pansion in our Air Service; 
whether we have met and 
are meeting all the de- 
mands of the Navy and 
of the Army, both for 
replacement of obsolete ma- 
chines by the most modern 
types and for the increase 














superior to, linen for wings. 





We have shipped it in 
large quantities to our 
allies—had we not done 
so, their program in the 
air must have been cur 
tailed. 


There was no such thing 
as a “‘dope”’ factory a year 
ago. We have $20,000,000 
worth of “dope” factories 
now working and are get 
ting al! the “dope” we 
need and even prepafi 
to ship it to our h 
pressed allies. If there be 
a Senator or a Sculptor or 
other aircraft program 
critic who doesn’t know 
what “dope” is, let it be 
said that without it a plane 
can’t be made. It is 
material which makes 
wings air proof and water 
proof. : 

We have an Army of 
12,000 men in khaki cutti 














of our fighting strength 
in the air; what portion 
of the national resources 


in men, material and fac- 
tories is being devoted to 
aviation; what the ex- 
pansion is likely to be in 
the future. These are precisely the facts which we 
should like to know with regard to the German air 
service, and for that reason it would be inadmissible 
for us to supply Germany with corresponding information 
about ourselves by putlishinga statement on thesubject.”’ 

Obviously this wasn't written in England just 
because some one had nothing else to do. . Equally 
oFviously, it is not quoted here merely because it is 
the only defense of the aircraft program and those 
behind it, but because it is a reasonable and logical 
excuse for a failure to make any defense, even by those 
civilians concerned who might easily be provoked into 
doing so by the obvious, if sincerely conceived, injustices 
in the report. 

But if the service cannct speak for itself, many who 
know some of the facts will speak, and already "Sed is 
a “backwash” in the daily press which is beginning to 
ask “What do legislators, no matter how honest or 
hard working, really know about digging into a matter 
as highly technical and as little understood as quantity 
production of a highly complicated and scientific piece 
of apparatus like an airplane?” 


The Liberty Motor 


Cradle mounting for the rear machine gun of the 
American DeHaviland Four 


The report condemns the program because it centers 





How the Libert 
. Dé 


instruments by the thousand, instruments without 
which an airplane is as ineffectual as a motor car with- 
out an oil indicator, a» speedometer or an. electrical 
indicator. = ; 


Does this smack of waste? Especially $640,000,000 


waste? 
A New Industry Built in a Year 


When we started we had, literally, nothing. ‘There 


were less than a hundred aircraft owned by the United - 


States. There was no indtistry whatever. A few con- 
cerns were producing aircraft as the colonial fufniture 
builders produced chairs and tables—by hand, handi- 
craft ml personal skill. A few others were doing 
experimental work. Bui there were no factories, there 
was no organization, there was no raw material market, 
there were no training schools, no instrument factories, 
no anything. 

This was the condition a year ago. And the answer 
is fundamental, and not all the Senatorial reports m 
the world can alter it—the eondition shows whether 
the money was wasted or whether the aircraft program 
is a failure or not. Today there is an army of over 


150,000 men working on aircraft and aircraft parts 
There are 248 factories making plenes, 
This is not counting sub-eon- 


and accessories. 
parts and accessories. 


engine is installed in our 
viland Fours 


spruce for aircraft. 

it not been for our 

our labor, our go-ahead 
ness, where would our ak 
lies be in their programy 

But our critics see only the fact that ourown m 

facturing performance has not run to the schedule of 
promises and prophecy. 2 ; 


Great Britain’s Experience . 

All of which wing one naturally to’ the question 
as to just what the blame which the aircraft program 
ought to shoulder really is? 

Again let reference be made to the War Board Report 
of Great Britain. Their experience has so exactly dove 
tailed with ours, their critics have been so cxactlt on & 
par with ours in their incomprehension of either, 
problem or its solution, that it would be funny if i 
wasn’t so serious a matter. The report states © 









“Tt is rather the fashion to criticise the q 
of our machines. Most of the critics however, 
ignorant of the technical and manufacturing diffi 
which have to be overcome in order to keep up 4 
stant and increasing supply of the most up-é 
machines. Not only are the technical di 
and the resultant research and experimental W 
formidable in themselves, but the task of building. 
in war time, without seriously affecting the requiremen 

(Concluded on page 199) 
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A Double-Barrelled Lathe 


MACHINE in use in some of our 
large trolley repair shops would seem 
to have inherent possibilities of wide 
ap lication. The general idea is that of a 
athe with more than one working point, 
all the cutting tools being controlled 
from a single center. : : 
The particular problem met in thé trolley 
shops is the re-turning of worn wheels. 
It is obvious enough that if the two wheels 
on the same axle are not turned to the 
game diameter within very narrow limits, 
there will be a ruinous rocking and racking 
action when they are put under a moving 
car. Instead of turning two wheels 
separately and testing them—by any one 
of a number of known methods any one 
of which would be satisfactory—the 
roblem is reduced to its simplest terms 
' having two cutting tools, separated 
from one another by the length of the 
axle connecting the wheels. This whole 
ynit—the axle with its two wheels—is 
then put on the lathe, and the two wheels 
machined simultaneously. With proper 
connection between the two tools, it is 
plain that the whole business becomes at 
once automatie—the wheels must of 
necessity be turned to the same diameter. 











All the patrons enter at the same turnstile 
and pass rapidly or slowly, as they find 
convenient, throughout the entire course 
of the aisles. This is necessary in order 
to reach the exit turnstile beyond the 
cashier; in effect, the store is.of one 
dimension. No one is urged to bay any 
special brand or any special article or 
anything at all. Upon entering, a market 
basket is picked up, and the parcels 
selected during the grand tour are dropped 
into this. At the desk the bundles are 
nicely packed into a large paper sack, and 
the customer receives a check on which 
each separate item is listed by an adding 
machine. She pays the cashier as she 
files past, and the market basket is re- 
placed on its rack near the entrance stile. 
A little modification has to be made in 
the manner of offering goods in order to 
make pease the universal application of 
the self-service principle. Almost every 
article is an original tin or carton. Things 
which come in bulk, such as dried. fruits 
beans, rice, oatmeal, cornmeal, are weighe 
accurately in advance and done up in 
sacks of one, two or five pounds, with the 
nature of the contents, the price per 
pound, and the gross price for the package 
marked yom on the outside, For such 
goods a small glass-faced sample case is 








The effect is as though there were but one 
cut being made, instead of two. 

There must be a great variety of uses to 
which this idea could be put by con- 
struction of special lathes. The automatic machine 
that performs a number of machine operations upon a 
single piece does not quite fill the bill for the sort of 
thing we have in mind, which is, as suggested above, 
clearly a case of consolidating two separate and distinct 
cuts, between which a certain relation must be pre- 
served, into what amounts to a single cut, so far as 
controlling is concerned. Wherever any such pair of 
operations exists, it would seem that the only question 
which need be asked is whether the product is made in suf- 
ficient quantity to pay for such a specially constructed, 
double-barrelled lathe. 


The lathe that turns two wheels at once, making them exacily the 


same diameter 


plan is leased to grocers for a small royalty on their 
monthly sales, with an initial payment based upon the 
1910 census of the territory. 

All the plans and specifications, worked out to the 
minutest detail, are obtained from the home office of 
the system in Memphis. Everything is covered by the 
patents and cop right, and the users of the system are 
required to conform in every smallest item. All the 
stores, scattered throughout many states, are of the 
same standard type. As far as such a shop can be seen 
down the street it is conspicuous by the blue, white and 


attached to the shelf or the bin bearing the 
packages, so that where there is question cf 
grades or brands the customer may see 
just what the stuff she is buying looks like. 
In addition tc the prices on the packages, a swinging 
rice tag hangs in front of each article, or, in some cases 
ike that of smoked meats, is actually attached. Double- 
faced refrigerators for butter and cheese are an integral 
part of the display shelves, which are arranged in ranks 
down the center of the store as well as along the sides. 
In this way a given space is made to give about double 
the usual service. 

No fresh meats are handled. Fresh fruits and vege- 
takles are kept in open wire baskets; and-most of these, 
including bananas, are sold by weight, rather than by 
count. This of course is an 








The Cousin of the 
Cafeteria 
A New Type of Self-Service 
Grocery Developing the 
Cash-and-Carry Plan 
By A. G. Vestal 

ANY changes in mer- 

chandising methods are 
resulting from the war-time 
scarcity of man-power. In 
past years merchants, com- 
peting for trade, have added 
service after service as an 
apparent gift to the customer. 
Credit has been extended, 
frequent and prompt de- 
liveries made, stamps and 
coupons and premiums 
effered, quantity discounts 
allowed, and what not. These 
things, however, cost money; 
what they add to the regular 
operating expenses could not 
be charged direct, for the 
game was to make _ the 
customer feel that the items 

















effort to prevent the early 
comer from getting all the 
best. of the game. But there 
is bound to be difference in 
quality as well as in size 
among the individual pieces 
in any consignment of fruit; 
so it would seem that there 
the old adage would be 
reversed, and the late bird 
would get the worm, if worm 
there was io be got. 

A regular part of the store 
equipment is a battery of 
electric fans, together with 
adequate screening. No tele- 
phone and no mail orders 
are accepted; no deliveries 
are made under any <ircum- 
stances, even for a fee, 
and no physical service is 
given the purchaser in as- 
sembling her purchases in 
the-aisles. The extent to 
which the idea of economy 
in service is carried may be 
realized from the fact that 
no-parcels will. be held for 
later call and no checks will 








in question were being 
thrown in. Accordingly it 
was found necessary to spread 
the inflated expense out % 
thin over the retail prices of all the commodities sold. 

A retrenchment in labor costs is now going on in most 
retail stores—is being forced on the retailer, in fact. 
Services once offered, even thrust upon the customer, 
are now omitted entirely, or left for the customer her- 
self to perform. And, where it is no longer necessary 
to meet the drain of men and money entailed by the 
bookkeeping incidental to credit carrying, by the in- 
evitable delayed or denied collections, by the delivery 
of parcels to points miles from the store, by the giving 
of presents and discounts, a lower price can be offered 
as an inducement not pre- 


How green vegetables and fresh fruit are displayed 


yellow of its front. The interior arrangement, the 
effective display equipment designed to meet fully the 
needs of the clerkless customers, the cleanliness and 
sanitation and decorations, must be alike in all stores 
using the system. Even the local advertising copy is 
furnished from the central office. : 

It goes without saying that the expenses of operation 
are far below those of the stereotyped food store. The 
only cperatives needed are the few to handle the stock and 
replenish the shelves and bins, clean the building, check 
and wrap the purchases, and receive the cash. 


The shelves for package goods 


be cashed. The whole idea 
of the system is to give 
groceries, and nothing else 
whatever—and to charge accordingly. Everything that 
could possibly lead to expense or loss has to establish 
itself as indispensable to the selling of groceries—or out 
it goes. ; 

Shicago opened five of these shops in June. The 
earliest of all. were in Memphis. Other cities having 
them are Cincinnati, Indianapolis, Houston, Chatta- 
nooga, Nashville, Richmond, Little Rock, Dallas, San 
Antonio, Austin, Beaumont, El Paso, Port Arthur, 
Waco, Montgomery, Birmingham, obile, Baton 
Rouge, Shreveport, Louisville, Dayton, Danville, Biloom- 
ington and Decatur, I. 
together with a number of 





Viously possible. So today 
the housewife who wishes a 
spool of thread delivered to 
her door—yes, we have seen 
this done, and in the Christ- 
mas season, at that—or a 
head of lettuce half an hour 
before dinner when she has 
already had one delivery 
from the same grocer earlier 
in the day, finds her wishes 
unmet. 

The cafeteria, or  self- 
Service restaurant, has had 
& marvelous growth in popu- 
larity within the past five 
= Thousands of people 

ave shown themselves quite 
Willing to act as their own 
Walters when the meal is 
thus served without anncy- 
ing delay and at a reduced 
price, he logical develop- 
ment of the cafeteria is the 
Self-service grocery store; 
and this is already with us, 
and meeting favor. The 
most recent working out of 
the idea has taken the form 
of an elaborately planned 

d-merchandising system 
which has been patented and 








less- widely known communi- 
ties. Altogether, 36 cities 
possess the new model gro- 
ceries, and announcement is 
made that within a few 
weeks 23 others, includin 

Denver and Washington, wil 
have them. 


Crop Slackerism 


MINNESOTA farmer 

with a suspiciously Ger- 
manic name was. haled the 
other day before the Safety 
Commission of the State to 
answer 4 charge of. willful 
neglect of his 120-eere pro- 
pony It. developed that he 
ad raised no crop to speak 
of for two years, and had 
habitually neglected his 10 
head of cattle. He pleaded 
guilty to criminal idleness 
within the meaning of recent 
state legislation; a fine of 
$100 was imposed, together 
witha pledge that he work 
his farm honestly. This is 
the most drastic action of 
the sort that has come to 
our attention; and Minneso- 








copyrighted by its inventor. 
Privilege of using the 


The self-service grocery at a busy hour 


ta’s example is commended, 
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Two-Story Packing of Automobiles 


y ITH shipping space at a premium 

many ingenious devices have been 
brought forward for loading automobiles 
more compactly and thus shipping more 
of them in a given space. Few if any of 
those which we have seen appear to be 
better worked out than the one we iilus- 
trate herewith. 

Obviously automobiles cannot be piled 
indiscriminately on top of one another. 
Nor can they be packed two deep in the 
ordinary box car by any ordinary means— 
for the car is not quite high enough to take 
the extreme height of two buzz-wagons 
But if we can stagger the automobiles by 
reversing the upper one so that its lower 
front sits upon the higher rear of the car 
under it, and if we can give the upper car 
adequate support in such a position, the 
thing is done; and our box cars will then 
be able practically to double their capacity 
in the shipment of automobiles. 

The steel loading deck illustrated here- 
with worke on the principle mentioned 
With its use catomsebiies can be double- 
decked in any kind of a railroad car. It is 
claimed that owing to their extreme light- 
ness, the actual cost of using these decks 
does not exceed that of the wood blocks 
regularly used for scotching the wheels of 
automobiles in shipment. The tackle by 
means of which the upper automobiles 
are put in place may be left in the car for 
use in unloading. It is also suggested 
that the deck is a handy thing to have 
around the garage as a substitute for the 
unsatisfactory repair pit. As the manner 
of its ordinary use suggests, it is adjustable 
to a high degree, and gives perfect support 
to an automobile placed upon it. 


A Motor Can Cross, but a Cow 
Cannot 


HOVED back among the archives of 

history, in spirit if not in point of 
time, is the constable who sat with malice 
in heart and gun in hand, watching at the 
crossroads for the unwary motorisi. In 
his stead have come signposts and other 
accommodations conspicuous for their 
originality and courtesy. The number of 
towns all over the country is legion which 
make no more display of their speed 
regulations than is involved in a sign at the 
incorporated limits bearing the words, 
“Blankville; please drive carefully,” or 
“Village of ashtown; speed limit 20 
miles per hour.” And these gentle re- 
minders are observed by an ever increasing 
proportion of the motoring public. | 

Perhaps the extreme of liberality is that 
displayed on a stretch of particularly fine 
road in California sometimes known as the 
motorist’s paradise. Here all bar to 
speeding is quashed by the flaming an- 
nouncement “Speed limit 150 miles! 
We can imagine the aviator who would be 
embarrassed by this restriction; but it 
does not seem to be one which will annoy 
the man who runs on wheels, for the present 
t least. 
: On the cattle ranges of the southwest the 
motorist has been shown even further con- 
sideration. Here there are no _ public 
highways; but everywhere there are 
fenced pastures, sc that even the inter- 
state trails cross and recross line after 
line of fencing. But the nuisance of 
frequent stops to open and close gates, 
and the certainty that trouble would be 
caused by the low disreputable tourists 
who wend not bother to close them, are 
neatly avoided by borrowing the idea of the 
cattle guard from the railroad. A shallow 
pit is dug between two fence posts, and 
over this at right angles to the coad are 
laid posts or planks close enough to ac- 
commodate the wheels of a car but not 
the feet of wandering steer. There is no 
gate; the road is always open for the 
automobilist. But cattle drift up and 
sniff at this modern contrivance and turn 
away, too wary of the ditch beneath to 
venture over. 


A Portable Gasoline Drag Saw 
By Frank C. Perkins 


HE accompanying illustration shows 

a unique portable gasoline drag saw. 
at work, as developed at Portland, Ore. 
It was designed to cut large logs in the 
forest, the gasoline motor doing away en- 
tirely with the large force of men required 
to cut up the hauls hy man-power. 

The photograph shows the saw at work 
on a seven-foot log. It will be noted that 
the power is transmitted from the gasoline 
motor to the reciprocating movement 
operating the saw by a silent chain drive. 
The gasoline tank is mounted on one end 
of the portable skid carrying the engine, 
the tank taking a position above the motor 
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Double-deck arrangement of automobiles in a box car effected by the 
aid of loading decks 




















The steel loading deck for automobiles, which permits of loading twice as 
many in a box car 

















The bridge which gives the tourist passage through the cattle fences of the 
great west. Wheels are safe on ii, but hoofs dare not venture 

















Chain-drive motor saw for rough forest work, sawing on a log measuring 
seven feet in diameter 
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when the saw is at work. One end of the 
skid rests on the ground, while the other 
end is held in position upon the log by 
sharp dogs making a rigid connection and 
support for the oil engine while in service, 


New Engine Fuels 


WS the price of gasoline mounting, 
with more and more farm tractors, 
motor trucks, automobiles and airplanes 
for war use to add to the already large 
number of all but the latter for domestie 
purposes, with the increasing use of crude 
oil for many purposes other than distilla- 
tion, the matter of the gasoline supply of 
the future looms larger and larger as a 
coming economic problem of vast im- 
portance. 

As yet the laboratories of the world 
have. done little or nothing to solve it. 
The kerosene carburetor is yet a myth 
as far as the automobile is concerned, an 
the various synthetic fuels which are 
continually gracing the pages of the 
Sunday newspaper never get any further 
than the stock promotion stage. 

Yet here and there is to be found a hint 
or a suggestion of what the future may 
have to do to supply a well-engined world 
with fuel. 

From Denmark comes the news that 
fishing boats are using fish oil for fuel. 
Motors at present equipped for kerosene 
have been successfully operated with fish 
oil—it is even suggested that cod fisher- 
men might easily make their own fuel 
from their catch while at sea, which would 
certainly vastly extend the cruising radius 
of such vessels. 

Knudsen, a builder of Diesel motors in 
Copenhagen, when these experiments were 
brought to his attention said: “ Fish oil for 
Diesel motors will be excellent to use as a 
moving power. No doubt the same oil 
will also be practical for smaller boats, 
where the motors do not work according 
to the Diesel principles but the principles 
of explosive motors.” 

The use of gas as a fuel for automobile 


~motors has already been told in these 


columns, together with the fact that it is 
highly unsatisfactory, requires either a 
large storage space, as a gas bag atop the 
automobile or a compression tank of some 
size on the running board. But that sugar 
cane might easily supply a better fuel for 
motors than coal gas will seem a far cry 
to those who have not yet heard of the 
success of Natalite. 

This product gets the name from the 
country of its discovery. It is no longer 
a mere laboratory fuel substitute, but is 
now being made commercially and so 
cheaply that there appears ground for 
confidence that in Africa, at least, it may 
shortly displace gasoline entirely. And 
if in Africa, why not in any sugar growing 
section? 

The fuel substitute is manufactured from 
treacle from sugar plantations. In the 
factory at Merebank, Natal, tanks hold- 
ing 250,000 gallons are filled with the 
treacle, from which it is drawn through 
pipes to mixing tanks and then to 10,000- 
gallon vats, for fermentation. After fer- 
mentation, the wash is distilled. The 
wash remaining after distillation, called 
“‘dunder,” is used as a fertilizer, and the 
product of distillation is further refined by 
more distillation, separating the best from 
the good, or the “above 70” from the 
‘below 70,” proof. Only “above 70” 
is used in the preparation of Natalite, 
while the “‘good” spirit is used for making 
the familiar methylated spirit of commerce. 

Natalite has been tested in London, and 
shows better explosive power than gasoline, 
with the further advantage that iis flames 
are readily put out with water. Further, 
the corrosive effect of most alcohols on 
internal combustion engines does not ap 
pear with Natalite. 


Duo-Negatives in Photography 
ba photographing subjects with intense 

contrasts, the difficulty of securing 
the requisite amount of detail in the 
shadows without getting over-density in 
the high lights is a common experience. 
The use of films makes it possible to over- 
come this difficulty by a simple expedient. 
Two negatives are made, one for h : 
lights with a short exposure, and t 
other fully timed for the shadows. ' 
parts desired in each negative are then 
coated with celluloid varnish and the 
remainder removed with the well-known 
red prussiate and hypo reducer. Whet 
these two negatives are superposed im j 
register, their combined effect is that of a 
properly timed negative. The method, — 
of ccurse, requires some dexterity in the 
blocking-out process, and is restricted to 
films of negligible thickness. ; 
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To make any money, Trucks must be kept moving. 

To make up for all the delays at loading platforms, and later 
at unloading terminals, a truck must be utilized to the very 
limit of not only its load-carrying capacity, but also its pulling- 
power capacity. 

Every good truck has motor power to haul from two to 





Many concerns have solved their particular hauling prob- 
lems by using their truck as a tractor only—not carrying a 
single pound of the load on the truck. Says one such user: 


“We can’t afford to waste the time it would take to load the 
truck.” He has 3 Troy Trailers, one is being loaded at the 
mine—another with its load is being hauled by the truck to the 
freight cars—while the third Troy Trailer is at the cars being 
unloaded. 






| Getting the Most out of Trucks 
? by using Troy Trailers — 


Troy Trailers 








Troy Trailer operated by 
Sperry Flour Co., California 


four times what it carries “on its back,” so to speak. Just 
as it is a frightful waste to haul a load of only 2 tons on a §- 
ton truck, so it is also a waste to haul only 5 tons on that same 
5-ton truck when that truck has motor power sufficient to 
carry not only its full 5-ton load but also haul another 5 tons 
on a Troy Trailer at the same time. 





Troy Trailers are made in from 1 to 5-ton capacity, and 
with any type of body desired. Can our Engineering Depart- 
ment give you any assistance In helping you figure quicker 
and cheaper deliveries? If so, write us. 


The Troy Wagon Works Co. Troy, Ohio 


Oldest and largest makers of Trailers, making 
possible the highest grade construction at lowest cost 
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“Liberty” truck drawing two Troy Trailers at Chester Ship-Building Plant. 
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RECENTLY PATENTED INVENTIONS 
Pertaining to Apparel 


METHOD OF FORMING SOLDERED 
FUSIBLE LiNK8.—L. A. Grimes, 97 Day St. 
| Orange, N. J. The invention relates to auto- 





SHOE DRIER --E. G. Smrru, Area Officer | matic sprinkler devices; it has particuiar reference | 


44c. Drili Hall, Albury, New South Wales, 
Australia. The invention relates to drying | 
devices for footwear, the object is to provide an 

“formed hollow im the shape of a 


to the method of forming soldered fusible links 
such as are commonly used in automatic sprinklers 
wherein by the operation of a succession of steps 
@ link ig produced so as to be of the most reliable 
nature not only in supporting the normal strain, 
but in prompt collapse and release of the sprinkler 
when an emergency arises. ‘ 

DESK.—J. Sctannamea, 262 W. 24th St., 
New York, N. Y. Among the principal objects 
which the invention has in view are, to furnish 
a desk with concealed means for automatically 
locking the same, to provide a master releasing 
device for permitting the desk to be opened under 
approved conditions, to disguise the structure of 
the desk, and provide a piece of furniture which 
may be separated into independent parts for 
transportation. 

Hardware and Tools 

HANDLE FOR JOINTED CONTAINERS.— 
J. Levy, care of Savoy Can Co., 541 Broadway, 
New York, N. Y. The invention relates to con- 
tainers having a single lock seam, and a handle 
connected to the container at the seam by in- 
folding a portion of the handle in the seam, the 
handle being made of sheet metal similar to that 
of the container. An object of the invention is 








SECTIONAL VIEW OF DEVICE IN POSITION 
shoe, which may be readily inserted into a shoe | 
or boot for drying the same, the construction | 
being such that the inserted member is capable | 
of being heated by hot water or an electrical 
heating element which will not come directly | 
in contact with the foot wear | 

NECKWEAR HOLDER.—S. H. Sonn, care | granular material. 
of Leopold Senn & Bros., 142 Mulberry St., New 
York, N. ¥Y. The object of the invention is to  & Merve 
provide a holder for four-in-hand and similar | -pyic inve. ; 
neckties. arranged to hold the neckwear in position 
for displaying and examining purposes, to allow 
convenient removal of any one of the articles by 


for double doors, double 


A specific 


| especially adapted 
| hinged window eashes and the like. 
| object 


to provide an inexpensive container suitable for | stopping the ton 
| LOCKING-BOLT-OPERATING DEVICE— | 
National Military Home, Kans. | 
ntion relates to locking bolts of that type 


Der 


ay ee 


the dealer, and to prevent shifting of the holder, 
and the articles carried. thereby. 
Electrical Devices 

TRANSMITTER OR RECEIVER.—X. Borz, 
10 W, 100th St., New York, N. Y. This inven- 
tion relates to a device adapted to be used in 
telephony for converting sound waves into elec- 
trical impulses or electrical impulses into sound 
waves. The device includes a non-metallic dia- 
phragm, a conical helix of conducting and mag- 
netic material having one end fastened €o the dia- 
phragm and the other end fixed, means for con- 
necting the ends of the helix in an electric circuit, 
and means for enveloping the helix in a magnetic 
field. 

ELECTRODYNAMIC 
N. SammArnone, Akron, Ohio. 


MACHINERY.—A. 
An object of the 


invention is to provide an economical means for | 


constracting electro-dynamic machinery such as 
direct and alternating current generators. A 
further object is to provide a device in which the 
parts which are usuaiiy made from heavy solid 
metai, are made almost entirely of pressed and 
flanged sheet steel, certain of the parts, however, 
such as the armature core support the boxes, etc., 
being arranged to hold the heavier metals such as 
cores and bearing linings. 
Of Interest to Farmers | 
HARVESTER.—J. W. Tuomrson, Spokane, 
Wash. The invention has for its object to pro- 
vide an attachment for use in connection with the 
reel of a harvester for picking up fallen grain and 
laying it over upon the grain table, the reel con- 
sists of a series of radial arms, cach having reel 








aS 
AN END VIEW OF THE REEL WITH THE SUPPORTING 
SHAFT IN SECTION | 
slat capable of taking a position in alinement with 
the arm or at right angles thereto, and extending 
in opposite directions, and having means for 
changing the position of the slats to cause them 
to engage beneath the falien grain, and to after- 
ward release the said grain. 
01 General! Interest 

AERATOR AND COOLER.—C. L. WiLuiaMs, 
Laurens N.Y. The object of the invention is to 
provide a sanitary aerator and cooler more 
especially designed for use by dairymen for 
aerating and cooling cream and milk; a large 
cooling surface is provided in a comparatively 
small space, the device is simple in construction 
and durable, composed of but few parts, not 
likely to get out of order, and requires no skilied 
labor in attention. 

COAT HANGER.—H,. Rosenrnat, 802 W. 
181st St. New York, N. Y. Among the principal 
objects of the invention are, to compress the | 
members to form a small package for transporta- 
tion, ant to provide means for hanging a coat 
and other garments on the same fixture. The 
coat hanger comprises a plurality of detachably 
connected arms, a spreader slidably connected 
with the arms, and means for fixing the service 
relation of the arms by a plurality of pins. 

POWDER CONTAINER.—J. Macvonatp, 
240 W. 23a St., New York, N. Y. The invention 
relates to toilet articles, it is especially designed 
for containing rouge in powdered form, face 
powder, and other toilet powders; it is arranged 
to prevent spilling of the powder on opening of 
the box, and to permit free and economical use 
of the powder when dipping it up out of the box 


is the provision of a detent or catch | 





FRONT VIEW OF THE BOLT—OPERATING MEA NS 





| workers. 


| revolving illuminated signs especially adapted for 
|appurtenances of buildings, whereby valuable 


| advertising space can be utilized to advantage. 


tively simple and inexpensive to manufacture and 
| install, and so designed that the letters will be 
| iJuminated continuously while the sign revolves. 


|of Safety Devices, the highest award among all 





with a or similar device. 


within the operating device, and so related to the 
handie that the detent becomes automatically 
released at the beginning of the movement of the 
handle and automatically set at the end of the 
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MACHINE DRILL.—C. E. Cox, 726 9th St., 
San Pedro, Cal. The invention, although adapted 
| for other uses, is more particularly intended for 
embodiment in a machine for drilling holes in 
metal or other substances, or performing opera- 














A SIDE ELEVATION OF THE MACHINE 


tions such as reaming, tapping, screw threading, 
winding, milling, or the like. An object is to 
| provide means whereby the tools are auto- 
matically attached and detached, and whereby 
a multiplicity of holes may be bored or like 


operations performed in succession without 





Medical Devices 
CRUTCH.—J. M. Piums, Wood Green, 
London, England. The object of the invention 
is to provide a crutch which may be very readily | 
converted into a seat in order that the user may 
rest. The device comprises two pivotally con- 
nected parts adapted to be rigidly secured in 
extended position to constitute a crutch and also 
adapted to be moved about the pivotal axis and | 
to have attached thereto a strip of webbing to | 
constitute a seat whereof the parts constitute the | 
legs. 
ARTIFICIAL TOOTH.—E. R. Horr, 275) 
52d St., Brooklyn, N. Y. The invention relates 
to dentistry, its object is to provide attaching 
means for the artificial tooth to the plate and 
made of gold or other metal cheaper than platinum 
heretofore used and embedded in the porcelain 
or Other material of which the tooth is made. | 
The artificial tooth is provided with sockets at 
the back, attaching posts having bases inserted in 
the sockets, and locking means engaging the bases 
of the posts to lock them in place in the sockets. 
Musical Devices 
SPEED REGULATING MEANS. — T. 
Fietcuer, 404 W. Houston St., San Antonio, 
Texas. This invention relates to speed regulating 





movement, it is impossible to move the bolts 
except by the direct action of the operating means. 
COMBINATION TOOL.—J. L. Dant, Tea- | 
neck Rd., Teaneck, N. J. This invention relates 
to tools such as are used by machinists and wood | 
Among the objects is to provide a tool 


| handle with which a tool bit or blade of a com-| 


pound nature is rotatably adjustable, but with 
certain of the parts so constructed as to make 
accidental or unintenticnal rotation of the parts 
mpossible, the device is specially designed with 
tihe object of strength, simplicity, and safety. 


Heating and Lighting 
REVOLVING ILLUMINATED SIGN FOR 
WATER TANKS.—F. W. Meyer, 28714 Third 
St., Jersey City, N. J. This invention relates to 


use in connection with water tanks or similar high 


A specific object is to improve the construction of 
revolving signs so as to be reliable yet compara- 


The same inventer also invented the “ Marine 
Fire Indicating and Extinguishing System,” 
which in 1908 was awarded the ScrentiFic 
American Gold Medal at the American Museum 


competitors. 


ADJUSTABLE SURFACE GRATE-BAR.— 
C. Camppe.., 350 Park Ave., Ruterford, N. J. 
An object of the invention is to provide a grate 
bar structure having a removable surface section 
provide with with a depending retaining member 
coacting with a supporting bar, the members being 
easily detached or removed. The supporting 
bar is supplied with a plurality of openings spaced 
at predetermined distances. In order that the 
supporting bar may not be weakened at the 
apertures, it is provided with thickened portions 
at these points. 


Machines and Mechanical Devices 

TERMINAL CLAMP FOR COIL-WINDING 
MACHINES.—A. A. Watt, 1510 Gates Ave., 
Brooklyn, N. Y. The object of the invention is 
to provide a device to permit the attendant of 
the machine to quickly, with one single move- 
ment, clamp the wires in position without injury 
and without possibility of any one wire slipping 
during the operation of forming an armature coil, 
also to permit an instant release of the wires. 
By the use of this device the leads of coil are left 
perfectly straight and even so that the subsequent 
work of putting on tubing and of turning the 
leads is made easy. 

INTERCONNECTED REVERSING MECH- 
ANISM AND CLUTCH.—M. Lerrorevr, Paris, 
France. The object of this invention is to provide 
an apparatus for throwing into and out of gear 
and reversing the direction of motion of machinery 
which is adapted to be operated by means of a 
single lever and is applicable with advantage to 
various machines and devices, for instance to 
tractors, pressing roller, etc. 





means for sound recording and reproducing | 
machines, the device comprises a rotary disk | 
receiving table, a speed controlling wheel in 
frictional contact with the table, a shaft sup- 
porting the speed controlling wheel and having 
spiral engagement therewith, a governor mech- | 
anism, adapted to be operated by the shaft, and | 
means for moving the speed controlling wheel | 
across the table. 

Prime Movers and Their Accessories 

PRIMING DEVICE.—H. Brooks, Box 716, 
El Paso, Texas. The invention relates to means 
for priming internal combustion engines, and has 











A VIEW OF THE DEVICE IN SECTION 


reference more particularly to means for con- 
tinuous priming of the engine until the engine is | 
hot enough or has reached the required speed to 
operate with the normal supply of fuel. An 
object is to supply a simple and efficient device 
which is automatic in its action, 


Railways and Their Accessories 

RAILWAY SIGNAL MIDWAY WIRE COM- 
PENSATOR—R. L. Power, care of De 
Penning & De Penning, Calcutta, India. The 
invention is intended to compensate signal wires 
which being subject to atmospheric influences 
alternately expand and contract, when affected 
by heat or cold during the varying temperatures 
of the day and night. The device comprises 
weight cranks to which are attached respectively 
the wires leading to the signal and signal lever, 
a member having limited swinging movement 
and a connection between each crank and one 
end of the swinging member, whereby all the 
parts will swing together. 

COMBINATION HOSE COUPLING AND 
AIR VALVE PLUG.—E. W. De Witton, 90 
West St., New York, N. Y. The general objects 
of the invention are the provision of ah airbrake 
system for trains whereby a minimum effort is 
required for coupling and uncoupling, which 
will allow the couplers to come directly together 
in a horizontal line and then be uncoupled, and in 
which the valves in the system are located in the 
couplers and are turned on and off as the couplers 
are coupled and uncoupled. 
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Pertaining to Recreation 
GAME APPARATUS.—J. D. Nrevson, 515 
Third Ave., Lyndhurst, N. J. The principal 
objects of the invention are, to provide an amuge- 
ment apparatus having an educational feature 
to promote interest in history and geography 
while affording amusement. The device com 























A PLAN VIEW OF THE GAME BOARD 





| Prises a solid block having formed therein a 
| series of open ended channels, the ends of the 
| channels converging upon a field portion, one of 
‘the channels having a curved wall for the de- 
livery of a rolling ball, the delivery end of the 
wall having a return curve for projecting the 
| ball upon the field portion. 


Pertaining to Vehicles 
DRIVING AND STEERING GEAR FOR 
VEHICLES.—T. W. De taney, 691 Aurora Ave., 
St. Paul, Minn. This invention relates to power 
transmitting devices for power-driven vehicles; 
it refers more expecially to motor driven trucks 
having four wheels mounted on non-pivotal 


| supports, and having connections between the 


motor and all four of the wheels whereby not only 


will all four of the wheels be driven simultaneously, 


but in order to steer the vehicle the two wheels 
on either side may be caused to be driven at a 
higher speed than the other two. 


FASTENING MEANS FOR TIRE GRIPS.— 
P. Smiru, Foresthill, Calif. . The prime object of 
the invention is to provide a fastening means for 
fastening grips to automobile tires, adapted to 
be disposed transversely beneath the wheel felly 
and arranged to be fastened or unfastened with 
facility and dispatch to secure the grip in position 
or permit its ready removal. The grips for which 
the fastening means is more particularly intended 
are separately applied to the tire in any desired 
number. 

DEMOUNTABLE AND INTERCHANGE- 
ABLE WHEEL FOR MOTORCYCLES — 
D. L. Hicks, Cherry St., Hicksville, L. I., N. Y¥. 
The object of the invention is to provide an inter- 
changeable wheel for motorcycles, arranged to 
permit of a quick removal of the rear traction 
wheel for repairs or other purposes without dis- 
turbing the driving means on the brake mechan- 
ism. Another object is to permit of interchanging 
the rear tractor wheel for the front or steering 
wheel whenever it is desired. To accomplish 
the result, use is made of means for detachably 
connecting one end of the hub of the rear wheel 
with the driving gear, and detachably connecting 
the other end of said wheel hub with the brake 
drum. 


PROTECTIVE ARMOR BELT FOR PNEU- 
MATIC TIRES.—J. Ctiypespare, 13 Dart- 
mouth St., Hempstead, L. I., N. Y. Among the 
principal objects of the invention are, to prevent 
the puncturing of an inner tube of an auto 
mobile tire, to strengthen the resistance of a 
tire to the air pressure, and to provide an armor 
comprising a plurality of interlocking plates, 
sufficiently flexible to assume the shape of the 
tread portion of the tire. 


FOLDING BACK.—H. W. Weep, care of 
Y. M. C. A., 22d St and Prospect Ave., Cleveland, 
Ohio. The object of the invention is to provide 
a folding back for motor cycles, bicycles, and 
like machines and devices, arranged to permit 
the rider to readily swing the folding back into an 
approximately horizontal position for mounting 
and dismounting purposes and to swing the back 
into upright position for supporting the back of 
the rider. 

WHEELED GUN CARRIAGE WITH WIDE 
SCOPE OF FIRE.—E. Rimeiztno, Paris, France. 
This invention relates to gun carriages which at 
the moment of firing are in contact with the ground 
at four points, the points being represented by 
the lower part of each wheel and by the ends of 
the two trails. The object of the invention is 
to provide a gun carriage in which this purpose is 
secured, by connecting the “axle-wheel’’ system 
to the “trail'’ system through the agency of @ 
ball and socket joint, the male part of which is 
carried by one of the two systems and the female 
part by the other. 





Designs 

DESIGN FOR A BADGE.—J. H. Lerr and 
R. H. Sprra, care of Isidor Cohn, 299 Broadway, 
New York, N. Y. This ornamental design repre- 
sents a triangle in red, white and blue, on two sides 
of which are the words world’s war, and in the 
center of which is shown the shield of the stars 
and stripes. 

DESIGN FOR A TIRE.—F. M. Hace and 
F. C. McLavenum, Kent, Ohio. The design 


shows a tire formed with a center rib and ratchet 


like notches on either side. 


—_ 





- - 

Nors.—Copies of any of these patents will be 
furnished by the Screntiric American for tem 
centseach. Please state the name of the patentee, 
title of the invention, and date of this paper. _ 





















aR 


ver 
es; 
“ks 
tal 
the 
aly 
ly, 


a 


ith 


S8Se? 


QRREESSE S 


SeeobeerRITaes a 


Ba aR PS 6 








September 7, 1918 


The Current Supplement 


HE expenditure of munitions in the war 
vane up into fabulous figures that are 
difficult for most of us to realize. In small 
arms ammunition the daily demand runs 
up into the millions, while for the larger 
uns the consumption may run into 
undreds of thousands. To produce the 
immense quantities required, the failure 
of which, even for a single day, might 
easily bring disaster, necessitates a wonder- 
ful and far reaching system in manufac- 
ture. Co-Ordination in Munitions Work, 
in the current issue of the SctenrTiFic 
AMERICAN SUPPLEMENT, No. 2227, for 
September 7th, is a study of what has 
been done in England and the methods 
followed. Military Searchlights tells some- 
thing of the way this valuable apparatus 
is used in warfare, and there are several 
photographs showing American equip- 
ment. Plant or Animal? gives a short 
account of singular organisms, the Slime 
Fungi, and is illustrated by two photo- 
graphs. There is a second instalment of 
the important paper on Modern Aero- 
nautics. Mechanotherapy gives some in- 
sight into methods devised in France for 
rehabilitating soldiers who, from the re- 
sult of injuries in the war, have lost the 
use of certain muscles. A number of 
particularly interesting photographs show 
some of the simple, but ingenious methods 
and apparatus employed. The “Grain’’ of 
Wood defines the meaning of a term fre- 
quently heard, but not always understood, 
and also describes different ways in which 
the term is used, a number of explanatory 
diagrams being shown. The Insects of 
the Primary Era is a study of certain fossil 
remains in the upper coal strata of Com- 
mentry, in France. Other articles of 
interest in this issue include Pitch as Fuel, 
The Gelation of the Natural Emulsoids, 
The Importance of the Non-Metallic In- 
clusions in Steel, Electricity Recovery from 
Electric Traction and Cotton Seed Products 
and the Chemical Industries. 


The Government’s Vast Building 
Program 
(Concluded from page 187) 
started, was changed and construction 
delayed, while additional pilling could be 
done at the new site. An additional pier 
was Added to the project. 

“Taking one of the Ordnance depots as 
a sample, the plans for the general develop- 
ment were fairly well settled and con- 
struction work was laid out and started on 
the basis of building about eight magazines 
to start with, with plans for increasing this 
number as necessity demanded. After 
the construction work was started, it was 
decided by the Ordnance Department to 
add several hundred themenill square feet 
of building space for use in connection with 
the Carriage Department, which had 
formerly had no connection with the job 
at all. This necessitated considerable 
changes in the railroad arrangements. 
After the work had gotten well under way 

in it was suddenly found necessary to 

da cantonment to house 5,000 troops 
which had not previously been considered 
a8 even a remote possibility in this con- 
nection. It was also necessary to get 
the housing for these troops in the shortest 
possible time which necessitated radical 
pee) 9 in the construction organization, 
sacrificing the organization on the original 
contract to make possible the necessary 
speed under the new conditions. 

“In the case of a shell filling plant for 
the Ordnance Department, that Depart- 
ment had started out on small construc- 
tion project for a plant for filling shells 
With poisonous gas. It was apparently not 
originally contemplated that this would 
be a plant for any other process than filling 
the shells themselves with this gas. The 

nce Department had started the 
construction of this plant previous to the 
time when the Cantonment Division was 
directed to undertake all construction 
work. The contracts used by the Ord- 
nance Depariment were patel. Sen special 
and are now the subject of considerable 
hegotiations as to their actual meaning. 
n the meantime it has been decided to 
add to this plant which was originally 
thought to involve and expenditure of a 
few hundred thousand dollars, a chlorine 
plant, a large power plant and other parts 
necessary for the complete manufacture of 
poisonous gases as well as loading them into 
shells, so that the total expenditure as 
now contemplated is stated to be over 


') ’ . 

“The above samples may be taken as 
representing the conditions on most of the 
work which the Cantonment Division is 
joing. There have not been many jobs 
where the changes or difficulties as affect- 
img contractural relations have been 
Materially less than those above enu- 
merated.’’ 


When a Hundred Million People Go to War 
Another article on the Government’s 
fontract will take up in detail the report of 
that Board, but the quotation above is 
Mteresting as indicating what happens 
When 100,000,000 people all go to war 
rand start trying to do a whole 

lot of things all at once with a lot of new 
tions composed perhaps of ex- 








pete who no doubt know what they want 
ut who overlook the fact that wanting a 
certain facility is a far different thing from 
getting it. To plan it all out scientifically 
and with skill and patience as only the 
expert construction engineer or soakiseet 
can plan—that is the thing. that perha 
was overlooked in the mad rush by the 
bureaus to get buildings. That the whole 
construction program did not collapse 
under the violent eruptions described by the 
Construction Division is a tribute to that 
organization and the wise policy under 
which it worked. 

As the war goes on building matters are 
becoming more stabilized, everybody is 
coming better to understand the caichliinh 
involved and the indecisions and reversals 
of decision on the part of bureaus, in- 
dicated in the report from the Con- 
struction Division, are becoming fewer. 
However, it is a far ery from that condi- 
tion to the happy day when a bureau can 
lay down a set of specifications and say 
“These things we want—no more, no less. 
As they are described they completely 
fill our wants.”’ When that > He comes the 
Construction Division will be able to sa 
with equal celerity: ‘In blank days we wi 
have for you completed drawings and 
specifications. Upon your approval of 
them we will put an organization into the 
field and construct your work in so many 
days at a cost of so many dollars.” We 
will then be confronted with a wholly 
different situation from that which now 
exists. 


Unexpected Daily Changes 

In the meantime the question is being 
continually asked ‘‘What is the Govern- 
men* going to build, where will it build it 
and how much will it spend? In fact what 
is the Government’s building program?” 
These are the hardest of all questions 
because nobody knows. The exigencies 
of the war itself preclude any compre- 
hensive statement. The changes from 
day to day are so violent, new and un- 
contemplated demands arise so wunex- 
pectedly due to new developments of the 
war game that anything definite is out of 
the question. For example, some new gas 
is invented and immediately there is a 
demand for a factory in which to make it. 
Almost over night the whole thing happens 
and the Construction Division has a force 
in the field hard at work building it before 
we realize it. Again, a carefully con- 
sidered project hangs fire sometimes for 
months and is even finally abandoned. 
Between those two extremes there is 
every conceivable variation. One fact, 
however, is bound to impress itself upon 
anyone who has the opportunity to study 
the problem and that is, that vast as the 
Government’s building program is, there 
are almost twice as many projects pro- 
posed as are ever built. Nearly every 
post commander, plant superintendent or 
other Government official having space 
requirements has some scheme for building. 
These in due course are presented to the 
War Department for approval and they 
are very carefully scrutinized. Many are 
rejected and many are modified. The 
vigilance of the War Department authori- 
ties in this respect is truly remarkable 
considering the pressure of their work, 
nevertheless the actual building require- 
ments have been stupendous and are 
likely to continue to be so. 

In his statement in the Official Bulletin, 
dated June 19th, 1918, Secretary Baker 
said: 

‘“Emergency work to house and provide 
for the wants of soldiers in this country 
and to provide buildings for the manu- 
facture and storage of supplies for the 
Army, both here and pes undertaken 
by the construction division of the Army, 
which has been executed, or is under way 
and in prospect to June Ist, will, it is 
estimated, cost $1,170,619,040. This total 
does not include three operations costing 
$106,000,000, which are being conducted 
under the direct control of the Ordnance 
Department. 

“All work done under the direction of 
the construction division is performed 
under an emergency contract, which is 
based on the cost of the work plus a per- 
centage with an established maximum 
fee. By this contract no contractor can 
receive a fee of more than a quarter of a 
million dollars, no matter hcw great the 
total cost of the operation may be. 

“Up to June Ist the Division had com- 
pleted 53 jobs at a total cost of $202,250,- 
000. It now has 244 operations under 
way, which when finished will cost ap- 
proximately $270,369,040. Preparations 
are being made to start work on 117 new 
operations which are expected to cost 
$700,000,000. 

“Of the finished jobs, 36 were at ¢an- 
tonments and camps. ‘The total cost for 
National Army cantonments was $140,- 
726,473. General contractors’ fees were 
$4,000,000, or 2.84 per cent of the total. 
From this amount the contractors had to 
meet all their overhead expenses of organi- 
zation. The National Guard camps cost 
$38,375,272, on which the Government 
paid fees amounting to $2,636,534, or 
6.98 per cent of the total. In every case 
the contractors were compelled to meet 
the expenses of maintaining their organiza- 
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3 MORE RUBBER 
ON THE TREAD 


OODRICH science in- 

troduced it—the Good- 
rich De Luxe truck tire— 
with a third more rubber on 
the tread than appears on 
ordinary tires of equal 
width. 


If ever there was need for 
such a tire itis now. ‘The 
ranks of mechanics are 
thinning. This means that 
your truck, once injured or 
crippled by a broken part, 
remains longer in the repair 
shop. And when it comes 
out, possibly a week later 
—my, what a bill! 


Safeguard those working 
parts with this third more 
rubber on the tread! It gives 
you greater cushion. It 
smothers vibration. And it 
certainly gives you greater 
mileage. Not to mention 
economy in operation. 


THE 6.F. GOODRICH RUBBER COMPARY 


The City of Goodrich— 
AKRON, OHIO 


Branches and Distributors Everywhere 
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not the name of a thing, 
but 


the mark of a service 








MAZD 


**Not the name of a thing, 


but the mark of a service’’’ 





A MAZDA Lamp for every purpose 


MAZDA is the trademark of a 
world-wide service to certain 
lamp manufacturers. Its pur- 
pose is to collect and select scientific and 
practical information concerning pro- 
gress and developments in the art of in- 
candescent lamp manufacturing and to 
distribute this information to the com- 
panies entitled to receive this service. 


MAZDA Service is centered in the 
Research Laboratories of the General 
ElectricCompany at Schenectady, New 
York. The mark MAZDA can appear 
only on lamps which meet the stand- 
ards of MAZDA service It is thus an 
assurance of quality. This trademark 
is the property of the General Electric 
Company. 
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ROTH MOTORS 


are built for work, not 


vice at a low 
cost of oper- 
ation. Twenty 


ROMBERG Docs it! 


LowCost of Upkeep 


Successful More 





renewable 


FUSES 


fuse maintenance 
costs 80%. Can be used over 
and over. An inexpensive 
“Drop Out” Renewal Link 


cut annual 


Replace restores a blown Economy 
the Link Fuse to its original efficiency. 
ECONOMY FUSE & MFG. CO. 
Renew Kinzie & Orleans Sts., CHICAGO, U.S.A. 
Gotu Set Meesfectersrhe” pu lth the 


100%, Guaranteed Indicator 
Also made in Canada at Montreal 
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Conserve fuel— 
insure adequate supply 

for any war-time emergency 

—liberate every possible penny 
for patriotic investment. 

The New Stromberg wil back 
up to the limit your efforts to serve 
the Nation through strictest of fuel 
economy. 

Whiceforliterature. State name, 

year of your car. 


Stromberg Motor Devices Co. 
Dept. 916, 64 E. 25th Se. 
CHICAGO, ILL, 
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tion from the fees collected from the 
Government.” 

Here we get a line on the magnitude of 
the thing. In peace time our greatest 
building concerns are busy when they have 
from twenty to thirty millions dollars 
worth of work on thier hands. A great 
corporation will sometimes build fifteen 
to twenty million doilars worth of structures 
in a year. To do this it has a well 
established administrative organization 
built up through the years of its growth. 
Somewhat different from the Government’s 
roblem where we are spending over a 
Cillion dollars a year with an administra- 
tive organization that is hardly a year old. 
And the end is not yet. Since the issuance 
of Secretary Baker’s statement, above 
given, which indicated about $1,300,000,- 
000 worth of work, requests for about 
$500,000,000 worth of additional work 
have been made and this does not include 
the construction abroad nor does it fully 
provide for the further enlargements that 
will undoubtedly become necessary with 
the increase of the army due to the pro- 
posed extensions of the age limit. Per- 
haps a round figure for the present and 
prospective building needs d the Army 
in this country would be two billion 
dollars. To the above the overseas de- 
mands must be added but, granting that 
they are not so great, we are still dealing 
with a program of such stupendous pro- 
portions that we need have no fear con- 
cerning our laurels as the world’s greatest 
nation of builders. 


Is the Motor Car a Non-Essential ? 
(Concluded from page 188) 


are, indeed, wickedly at waste when we 
should be at work. But will some one} 
who knows kindly advise how we could 


reinvest this capital and reémploy this 
skilled labor to better advantage in some- 
thing else than making cars? 

Again the answer comes, ‘‘Why, making 
munitions, of course.’’ But the reply 
to this is two fold. First, ‘‘We don’t 
need and cannot use so many’”’ and second 
‘Not all auto plants and certainly by no 
means all auto workers, are transmutabl> 


into munitions plants and workers in a| 


time sufficiently short to make their serv- 
ices of value equal to the econoinic loss of 
the time that would be spent in change 
and instructicn.” 


A Self-Delivered Product 


There are only so many tons of shipping 
available to ship men and munitions 
abroad. True, we are increasing that 
tonnage by leaps and bounds, but so far we 
have been able to fill every ship to the 
guards. We are not suffering from a lack 


of production, but a lack of transportation. | 


The Government is doing a wonderful 
job with its railroads, but even it has had 
to limit the making of new manufacturing 
plants in certain areas, because the rail- 
roads simply cannot transport the war 
material already manufactured, let alone 
take care of the product of new plants. 
The product of the automobile factory 
need not—and in many if not most cases 
now does not—make any demand upon the 
railroad to deliver it. It delivers itself 
on its own wheels under its own power 
Out of a partisan clamor from a thousand 


throats that this, that and the other thing | 


‘‘will win the war’’ it is difficult to choose 
the right answer. But whoever is right, 
it is obvious that the war can’t be con- 


| ducted, let alone run, without money and 
| plenty of it. 


That money can come only 
through taxes and through mortgaging the 
future (bonds). But where is the money 
to pay the taxes and buy the bonds to 
come from? 

Money, in the last analysis, is nothing 
but an easily transferable form of labor. 
Indeed, the great bulk of our business is 
accomplished without any physical money 
at all—merely by the transfer of credit, the 
use of paper and promises to pay. But 
hard experience has shown that there must 
be a moneyed foundation behind credit, 
and that the promise which cannot be 
redeemed, if necessary, is valueless as a 
commercial medium. The paper 
of the Confederacy, or, more recently 
of Mexico, illustrates the point—‘fiat”’ 


|money won’t purchase! 





Now 2,000,000 wage earners, supporting 


from seven to ten million people, cannot be | 


summarily thrown out of jobs without a 





voleanic upheaval of credit. To say 
“make them make munitions’’ is easy 
enough, but practically, the change—were 


it contemplated—would take years, and 
during those years, especially during the 
present, immediate now, the Government 
needs the wage earner to earn, that there 
may be money to pay, for the war which 
is being fought now—not a decade hence 


when the change from automobiles to 
cannon and shells might be completely 
accomplished. To put the automobile 


industry out of business because it makes 
what is falsely called a “luxury” would 
be to invite disaster if only because of the 
disruption of the earning power and thus 
the responsiveness to the taxing power. 
Consider for a moment what the auto- 
mobile industry does with money; it uses 
about $250 000,000 worth of iron and steel ; 
$150,000,000 of lumber; $20,000,000 of 


money | 
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brass; $32,000,000 of copper; $25,000,000 
of cotton fabrics; $20,000,000 of coal and 
|coke; $26,000,000 of tin; $16,000,009 
| of lead; $42,000,000 of electrical equi 
;ment, and $24,000,000 hides and hair, 
| to mention the value of only a few items. 
| There are over 300,000 trucks and 4,000.- 
| 000 passenger cars in operation in this 
jcountry. The advertising bill runs well 
‘over $23,000,000 annually, to say nothing 
of the money spent for advertising tractors 
and other gas-engined machines, which 
may be properly classified as belonging to 
the industry. 

Suddenly kill an industry of that magni- 
tude and it takes no vivid imagination to 
see what the result would be to our com- 
mercial fabric. 

But now let us look at the other side of 
the shield—the automobile as a necessary 
aid to transportation, not as an industry. 
Leaving out of all consideration the motor 
truck, which even the “luxury fighters” 
from the backwoods recognize are ag 
essential as railroad trains—consider the 
4,000,000 ‘‘pleasure”’ cars of this country 


Wrong Interpretation of the Word 
“Pleasure” 


In the first place, they are not, of course, 
“pleasure”’ cars at all. Originally any 
motor made to ride in, as distinguished from 
one made to haul goods in, was a pleasure 
car. So was the first railroad car, the first 
Pullman, the first trolley. Does any one 
buy a berth in a “pleasure Pullman” 
today? Or ride to work in a “pleasure 
|trolley’’? Do we have “pleasure tele- 
phones”’ and “pleasure electric lights”? 
| Undoubtedly the vast majority of the 
4,000,000 passenger automobiles are used 
| part of the time for pleasure, but the rest 
of the time they are as truly business 
adjuncts as the truck. Is the doctor's 
|runabout a “pleasure car’’ because he 
takes his wife joy riding in bis leisure 
| hours? Is the car the business man uses 
to go frcm city’s end to city’s end in the 
pursuit of the elusive dollar a ‘‘pleaswe 
sar’? because it also takes him to the 
theater? 

It is not an argument to say, “‘ Well, let 
those that have ‘em, run ’em, but don’t 
make any more,” because when anything 
|has become woven into the economic 
| fabric of a people, it must be supplied, 
jrenewed, kept going, or the fabric itself 
suffers materially with the disintegration 
| of its part. 

Those 4,000,000 cars have grown into our 
lives. We have made them important 
factors in our entire program, business, 
pleasure, health, vacation, labor. The 
cars wear out, they need repair, they need 
replacement. If we cannot repair and 
| replace, we must remake our lives ac- 
cordingly, and while, as England has 
| demonstrated, it can be done, it is a fear- 
|ful wrench. And if it was a wrench for 
| the ‘‘tight. little isle’? what a cataclysmic 
| disturbance it would be in this huge 
| country! 

This is no argument that we don’t stand 
ready to do it, if the need can be shown, 
But it is a very potent argument agains 
creating the need by ill-advised talk, by 
| hasty legislation or snap judgment i 
| high places. If we can’t make enough war 
| material without calling on every au 
mobile factory and every automobilé 
workman to help, then by all means kilf 
the motor industry. But if—and the 
| facts show that we can—we can make more 
than enough without doing more than 
| curtailing the industry which is third 
largest in the United States according 
| to old figures, and which would certainly 
be second if not first in size by now were 
it not for the war—then to dodge the facts 
and eliminate from our commercial) 
economic and business life so vital a factor 
| as the passenger car, would be to invite @ 
widespread economic calamity not the less 
great that our comforters would point te 
| England and France and say, “They did 
it first!” 


Teaching the Worker to Feel the War 


(Concluded from page 191) 

This attitude of confidence and affection 
| on the part of the masses of our citizenship 
|towards these three leaders in our ship 
program is in itself a striking comment 
upon the dignity and value of democracy. 

When one undertakes to visualize the 
| vastness of this enterprise the imagination 
|falters. We have undertaken to expe 
| $3,800,000,000 in the production of ships. 
This is as much money as the Govern- 
ment of the United States ever expende 
in the three most expensive years of its 
| history. 
This vast program is being carried for- 
|ward in nearly 150 shipyards dotted” 
around the entire coast-line of the United” 
| States. Scores of these shipyards a year 
ago did not exist. The three great 
fabricating plants, the Submarine Boat 
Corporation, the Bristol Yard, and the 
Hog Island Yard have all come into exist- 
ence within the past 12 months. Not) 
only have these vast plants been built, 
but they have already begun to roe 
ships. few months more and these” 
three yards alone will eclipse in their” 
output the entire energies of the nation” 
before the war. In the great Fore River” 
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Plant at Quincy, Mass., a naval construc- 
tion program of unparalleled magnitude 
is going forward. Mr. Wakeman, the 
General Manager of this vast enterprise 
seldom sees his name heraled abroad, but 
he stands there amidst the any enginery 
of the shipyard, a great leader of the hosts 
of freedom. No general, no admiral can 
ssitly outrank such men in their con- 
tribution to the winning of the war. 

At Squantun, a few miles away, despite 
the unspeakable weather conditions of the 
winter, there grew out of the frozen muck 
the great Victory Plant which has already, 
within a few months of its beginning, pro- 
duced ships of the highest grade. 

We could mention a number of others of 
equal worth and magnitude on the Atlantic 
seaboard if space permitted. 

In the Great Lakes district, which is an 
old shipbuilding center, the tide of efficiency 
and service keeps pace with the general 
movement throughout the nation. On the 
Fourth of July, at the Ecorse Plant of the 
Great Lakes Engineering Company, a ship 
was launched which had been built in 14 
days. 

On the Pacific coast, the great Todd 
Ship Yard at Tacoma has grown in 12 
months out of the sea. Where these 
towering buildings and great hulks now 
stand, with thousands of busy workmen 
swarming to and fro, 12 months ago the 
blue waters of Puget Sound rippled with 
the eddying tides. 

A year ago there doubtless were men who 
wanted to build ships for the purpose of 
making money. Today the ship con- 
tractors stand forth, publicly and privately 
dedicated to the winning of this war, 
regardless of their gain or loss. I have 
heard more than one great ship-master 
place his entire facilities at the disposal of 
the Government, simply as a patriotic 
service, whichout regard as to whether 
there were a dollar of profit or not. 

The National Service Section receives 
almost daily inquiries as to the method 
and results of its work. We are organized 
as a branch of the Emergency Fleet Cor- 

ration, and as such we represent the 
Jnited States Government. Je exist for 
the purpose of helping to win the war by a 
campaign of education and inspiration 
not only among the men who build ships 
or who supply the accessories for ships, 
but also among the masses of the ople. 
Our religion is to beat the Kaiser. his is 
our politics. We know neither party 
norsect. We have nothing to do with elass 
distinctions or class consciousness. We 
speak to men simply as American citizens 
whose country is in danger and who are 
therefore under obligation to either work 
or fight to save it. 

Slowly but surely the workingmen are 
passing out of the era of class conscious- 
ness. The larger ideas of nationhood and 
community interest are finding a welcome 
in their minds. Here and there are leaders 
who have not yet caught the new spirit, 
but, as a rule, the labor leaders are showing 
themselves patriotic to a high degree and 
are leading their men by example of pre- 
cept to serve the nation. We have been 
the means of averting a large number of 
threatened strikes and other troubles. 
Almost invariably when these difficulties 
arise we present to the men and manage- 
ment the situation as we see it from a 


national point of view, and almost with-/| planes, in our all-too-vivid imaginations, 
out exception the men agree to postpone|{ would we ever have had a $640,000,000 


consideration of their grievances until 
they can be adjudicated upon by the War 
Labor Board, which is an official instru- 
ment of the Government for such pur- 
poses; and, furthermore, they agree to 
abide by this decision. In many cases 
great throngs of workingmen voluntarily 
pledge themselves not to strike, no matter 
what grievances may arise, until the war 
is won. 

We have not reached a condition which 
even approaches perfection, but we are 
infinitely betcer off than we were a year ago. 
All classes, including the workingmen, are 
beginning to think in terms of the nation 
rather than of the class. This alone is an 
achievement which amounts almost to a 
revolution. 

_ Because of the high wages and other con- 
ditions which need not be mentioned here, 
there has been an immense turn-over of 
labor not only in the shipyards but in 
industrial plants auxiliary to shipbuilding. 
In some sections this turn-over has reached 
the unbelievable total of 500 per cent. 
We have seen this condition gradually 
Improve. As the men become aroused 
morally to their responsibilities, they are 
settling down to their task and staying in 
one place. The great thing that is needed 
how is a national wage-scale which will 
femove from the restless, floating portion 

labor its incentive to move. We are 
hearer achieving this today than we were 
even a few weeks ago. 

It has been my personal belief and hope 
from the beginning of the war that iabor 
and capital both in this country would so 
organize themselves that they could place 
fvolr entire resources at the disposal of our 

vernment, not in sections, in groups, 
9r in classes, but nationally. I believe the 

Warrant the statement that we are 

wal approaching such a consummation. 
or Department, with its new 

Program for labor enlistment and appor- 
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tionment, has made a tremendous step 
in this direction. Wage equalization and 
adjustment must keep pace. Govern- 
mental.control of housing and transporta- 
tion will help. Continuous education in 
the principles of citizenship is absolutely 
essential not only in shipbuilding but in 
every department of our life. 

I cannot close this fragmentary state- 
ment without sounding a note of warning. 
We are going to win this war; but after we 
have won the war and peace comes, our 
nation, and all the nations, will face con- 
ditions of appalling difficulty and com- 
pony. The soldier and the sailor will 

ave to be provided for, in accordance 
with their just claims upon the gratitude 
of the nation. The share of labor in the 
national wealth will have to be settled on 
permanent and just principles. Labor in 
its organized form here, as in England, 
will have to develop a program worthy of 
the new age. It will no longer be a matter 
of hours and conditions cf labor, and rates | 
of pay. The problem will gather around 
this question: Can we find a way by which 
labor will cease the hireling relationship 
and become consciously a partner and | 
participator in the common wealth! 

What is true of labor will be equally 
true of capital. The age of capitalistic 
lawlessness is gone forever. But in the 
new age capital must have just as square 
a deal as labor. No democracy can ever | 
abide which turns from its strong men and | 
looks for leadership to the weakling, the | 
ignorant, and the inefficient. Bolshe-| 
vikism is as bad as Prussianism. America | 
will have nothing to do with either, except 
to fight them to a finish. 

Our whole social structure will have to} 
be rebuilt. Religion itself must find a new) 
medium of expression. 





Politics must in| 
some way seek and find rehabilitation and | 
regeneration. Our whole educational sys- | 
tem will have to be rebuilt to meet the 
new needs. « 

It will be a time to try men’s souls, but, 
because of the magnificient girding of our 
nation for the winning of the war, we may 
look forward hopefully, and believe with 
an unwavering faith that the common 
sense, love of liberty, and innate honor 
and justice of the American people -will, 
under the good guidance of God, find an 
answer to all questions affecting our life 
and that our people will go forward through 
the difficult years to the establishment of a 
new age in which brotherhood, opportunit 
and, above all, the spiritual, shall find full 
and real recognition. 


“The Wasters”—and Fair Play 


(Concluded from page 192) 

of. other services, a new industry of a 
most highly skilled character necessarily 
puts a heavy strain upon the organizing 
and manufacturing ability of the country.”’ 

Where the aircraft program in this 
country has undoubtedly failed is in the 
flambouyant, even outrageous publicity 
it received—let us even admit that it 
sought—in its early days, and in too much 
optimism. The pubtih was misled, deceived, 
bamboozeled if you will. But—let the 
reader who knows Americans and American 
ways and American methods, answer. 
Had it not been for the publicity and the | 


catching on of the idea of a huge fleet of | 


appropriation in the first place? 
Destroying Initiative 

As to opiimisim, of course it and it | 
alone was at the root of mistaken pro- 
phecy. But as one Army officer concerned 
said: ‘Thank God we had optimism 
enough to go ahead and make mistakes. 
It’s only by making mistakes you can 
learn. We were brave then—all we saw 
was a need, and a way to fill it. We are 
timid now—we are afraid of doing this or 
that or the other because ‘how will it look 
before an investigating committee?’ - is 
always in front of us. It may be that 
other men working in other ways, could 
have produced more planes in the same 
time, but I believe that a few Senators 
and Sculptors and things like that have 
done more harm to the program by slow- 
ing up our initiative and making us 
executives without optimism, than all the 





errors of commission and omission of 
which the service as a whole was guilty!’’ | 

All of which is strong meat, perhaps, | 
but may have a real bearing on the} 
question at issue. 

It is not a question, this matter of time | 
consumed and results attained, which is 
specifically and entirely American. Eng- 
land had the same ideas that we had— 
“do it in a month’”—England found out. 
differently, just as we have found out 
differently. Her report states that: 

“The science of aeronautics is in a 
state of constant development; improve- 
ments in engines, aeroplanes and their 
numerous accessories are being constantly 
worked out. But the interval between 
the discovery of an improvement and its 
introduction into the service is, owing to 
technical considerations, very much longer 
than is commonly sup . Experience 
shows that, as a rule, from the date of 
the conception and design of an aero-engine 
to the delbeery of the first engine in series 
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|by the manufacturer more than a year 
|elapses; the corresponding period for an 
airplane is about half as long. Conse- 
quently, plans have to be laid for a long 
period ahead, and these plans are liable 
to be upset by many uncertain factors. 
The hopes based upon the promising 
results given by the first experimental 
engines of a new design are frequently 
disappointed owing to difficulties of bulk 
manufacture or to defects only developed 
after long trial in the air; new types of 
airplanes favorably reported on when 
first tried are found on longer experience 
not to give complete satisfaction, and 
yet it is impossible, if we are to keep 
ahead in the keen struggle for aerial 
| superiority, to wait for full experience 
before placing orders. Risks must be 
run, and new types must be adopted at 
the earliest moment consistent with reason- 
able assurance that they will constitute 
a substantial improvement on what is 
already in use. Orders must be placed, 
| moreover, for considerable ruumbers and 
for delivery over many months, as the 
large output required for our present 
flying services can only be obtained by 
bulk orders permitting a high degree of 
subdivision of work.” 


Depending on the Automobile Industry 

We are accused of leaning too heavily 
upon the automobile industry. Our auto- 
mobile men, in Senatorial opinion, have 
too much to say about our prcgram. 
But, if it were not for the automobile 
men and the automobile factories, where 
| would we have turned for any results at 
all? Where would England, France, Italy, 
Germany herself have been, without her 
automobile industry to make aircraft 
engines? Rolls-Royce, Isotta, Fiat, Re- 
nault, Mercedes, Benz—they are the 
famous foreign automobile engine makers 
and they are the makers of the famous 
foreign aircraft engines. The automobile 
industry was the only industry with the 
plants, the organization and the force of 
trained men capable of doing the work. 
The men who designed the Liberty motor 
|}and put it in production were the flower 
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| 
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of the engineering and go eigen skill 
of the whole world. If they couldn’t 
do it, it couldn’t be done. Moreover, 


even if it were possible to have created 
an engine industry out of nothing—as 
the plane-making industry was created— 
how would it have upset all the other 
production agencies of the country had 
we had to stop other work to make ma- 
chinery, to build factories, produce an 
organization? No other industry capable 
|of doing it but the automobile industry 
|existed. Exclude them, and build up a 
new engine industry and we would have 
| paralyzed war work of a much higher | 
| degree of importance, perhaps, even, than 
aircraft. 

As to whether we would have gone 
further and accomplished more had we 
had in the beginning a Department of 
Aeronautics, is a question which can 
| hever be settled. Some think we would, 
| others insist we would not. But there is a 
general feeling in official circles in the 
| capital that the principal mistake which 
has been made was one of time—not of 
plan or purpose or method or even of 
result. Undoubtedly we supposed, our 
official led us to suppose, even our Secre- 
tary of War was misled into supposing, 
that we would have a great many more 
planes in service in a short interval than 
was possible. It was a mistake. But 
that we would actually have had any 
more under a different organization 1s 
doubtful. The results of today, the 
actual industry which has been created, 
the motors, planes, parts, schools, men, 
guns, supplies, raw materials, which are 
now coming through and which have so 
far supplied our allies with what, had 
they not had it, would have crippled 
them in the air, stand for themselves and 
no report on inefficiency, mistakes, waste 
| or error can alter the fact. 
| A year ago we had nothing. 
Today we are organized, are producing, 
| have a great industry, a trained air-army. 











If that is ‘“‘waste of $640,000 000” then 
let us ‘‘waste’’ some more. 

And if it is not a real waste, but if it 
has been done in spite of 
errors, wrong leads and false starts, is 
it not rather a matter for praise than 
blame that there were enough men _ of 
enough vision and enough courage to 
go ahead and do, to make some sort of 
move and some sort of progress, to have 
the courage to learn the right even if 
they did so by doing the wrong and 
so in the end gave to America what 
no strictures and no official censure can 
take away, a going, producing, ably 
organized and efficient aircraft industry? 


Making Soaps and Munitions from 
the Garbage Pail 


CAMPAIGN for the utilization of 

garbage has been inagurated by the 
United States Food Administration, whichs 
is advising all State administrators to 
spread garbage utilization propaganda 
race their territory and urge upon 
for keeping 


housekeepers the a ; 
le refuse) in a 


garbage (kitchen and tab 








mistakes, | 
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separate container from other house refuse, 

Figures and statistics issued by 
Food Administration show that in one 
ton of garbage there is sufficient glycerine 
to make the explosive charge for fourteen 
75-millimeter shells, enough “fatty acid” 
to manufacture 75 pounds of soap, fertilizer 
elements to grow 8 bushels of wheat, 
and a score of other valuable materials © 
essential in the manufacture of munitions, 

It is also pointed out that 24 cities of 
over 100,000 are not utilizing garbage and 
that the combined population, which ig 
estimated to be over 5,000,000, is wasti 
4,400,000 pounds of nitroglycerine an 
40,000,000 twelve-ounce cakes of soa 
besides 60,000 tons of tankage whie 
contains fertilizer elements sufficient to 
produce a 3,000,000-bushel wheat crop. 
The value of this less of materials ig 
estimated at $5,000,000. 

In 29 cities where there are garbage 
utilization plants the figures show that 
a combined population of 18,000,000 
people are utilizing these products, to 
the value of $11,000,000 annually, and 
that a large percentage of this saving ig. 
being directly used by the Government 
in munition making. Plans are under 
way in several cities for the manufacture 
of alcohol on a large scale from garbage, 
and from experiments it has been shown 
that the grade of aleohol produced equals 
a high-grade grain product. 

But in these 29 cities, or most of them 
large amounts of garbage are destroyed 
by burning or made useless by bei 
mixed with other wastes. This meang 
that around 9,000,000 pounds of grease 
is lost, or sufficient to produce 1,300,000 
ner 84 of nitroglycerine, which would 
urnish the wder charge of about 
2,000,000 shells of,the famous French 
‘“‘seventy-fives.”” In addiiion there ig 4 
loss of fatty acids sufficient to manu- 
facture 25,C00,000 twelve-ounce cakes of 
soap. 

The fertilizer waste amounts to 1,250,000 
pounds of nitrogen, 3,500,000 pounds of 
phosphate of lime, and 350,000 pounds of 
potash, or enough for the replacement of 
the elements removed from the soil 
1,000,000 bushels of wheat—in other words, 
a waste of 22,500 tons of fercilizer. 

If in these 29 cities the garbage was 
“kept clean,” or free from bottles, tin 
cans, crockery, and other foreign matter, 
the saving to the Government would be 
many millions more. The responsibility 
devolves upon the shoulders of the house- 
wife who is urged to see that nothing but 
garbage goes into the garbage pail. her 
house refuse has a value, but its value is 
lost and the value of the garbage is lost 
if refuse and garbage are mixed. 


The Liberty Aero Oil Which Meets : 
the Requirements of Aviation 

b p= Department of Military Aero- 

cations for a new aircraft engine oil, known 


nautics has announced the _specifi- 
as the Liberty aero oil, developed while 


the lubrication branch was a part of 
the Equipment Division of the Signal 


Corps. The new oil is a mineral oil, and 
will be used in the Libery engine, as 

as all stationary aircraft engines both here 
and abroad by the Army and Navy, 
Its development is due to the energy and 
skill of a staff of men who have worked 
exclusively on the problem for upward of 
twelve months. One officer so exhausted 
himself by his devotion to the subject 
that he became ill and died. The name 
of this officer was Capt. O. J. May. 

When the aircraft program was al- 
nounced in 1917, no one in authority had 
a definite idea as to the proper kind 
lubrication required. Both at home and 
abroad the practice has been far from 
unifrom. For nearly every engine ther 
was a specific oil. 

An airplane is useless without am 
engine, and in turn the engine power 
without oil. Some engineers insisted om 
castor oil mixed with mineral oil; 
others wanted mireral oil alone. 
that time it was estimated that 5,000; 
gallons of castor oil alone, at about $3.00) 
per gallon, would be required. Neithe? 
that amount nor any amount of any other 
oil was available. an 

new American engine was being 





| designed and new lubrication problems 
| were continually arising. 


Those. in 
thority set cut to develop a sul 
lubricant at an average cost of about 1” 
cents per gallon and also a system 10F 
reclaiming oil already used. he ¥ 
was the beginning of an oil survey. 
Among the first lubrication exp 
attached to the new department 
Capt. May, of Chicago. In 25 days 
supervised personally the running 
engine tests in a laboratory where 
engine tests a week would be a comp 
program. These engines were run 
different kinds of oil, and each oil 
analyzed and measured before and 
tests. This work consumed a 
amount of vitality and required 
ceaseless vigil that the endurance 
investigator was exhausted when the 
was completed. To determine how W 
cation and fuel would serve at high le 


oi 





Capt. May then went to the altitude 
testing laboratory, an air-tight buile 
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| capable of having the air within it partly 
exhausted and kept in that state. In 
other words, the air pressure within this 
compartment could be reduced and kept 
constant by means of exhaust air pumps. 
In this manner the reduced air pressure 
could be made equivalent to the air 
pressure at any elevation. Here the 
engines were tested for altitude, instead 
of trying to fly them for any length of 
time at the corresponding heights, or 
taking them up to the top of some moun- 
tain. 

In the first tests Capt. May ran a 
65-hour test without a stop. e stood 
watch without leaving the work until it 
was finished and his data was recorded. 
This continued strain on his vitality 
proved too great and on an inspection 
trip shortly afterward he was caught in 
a severe storm, fell ill, and died at Takoma 
Park, D. C., on May 22nd last. 

On Capt. May’s reports were based 
the Liberty aero oil specifications which 
are in general use in the Army and Navy 
today. His experiments made possible 
the securing of a suitable airplane engine 
oil at about a fourth the price of castor 
|oil, saving the Government perhaps 
| $11,000,000. Reclamation of wae oil is 
also practiced now and at least 50 per 
cent is used again, whereas previously 
it was thrown away. This probably also 
saves the Government 
dollars. 


How the Swiss Grow Potatoes in a 
Limited Area 

ITHIN the past two years there 

have been numerous descriptions 

in the American press of the multi-layer 

method of grcwing potatoes either where 

ground is at a premium such as in large 

|centers of population, or where the soil is 

|too shallow to sustain crops, such as in 
| the mining regions. 

The usual method is to choose a small 
area of ground, which may be 20 feet 
square, more or less. This is surrounded 
, by a common rail fence, or other form of 
inclosure, such as a picket fence, having 
|interstices of a few inches and built 8 or 
| 10 feet high. A layer of earth and manure 
| is laid, and in this potatoes are planted 
after the usual manner. Upon this first 
layer 50 successive layers of earth and 
manure are superimposed, and potatoes 
are planted in each of the layers. 

The vines of the potatoes emerge not 

only from the top but also through the 
interstices of the inclosure until it has 
become a, mass of surrounding vines. 
The yield is said to be phenomenal, con- 
sidering the area covered and the labor 
| and expense involved. 
Now the potato holds a place among 
|the people of Switzerland little below 
|that of bread. The country is rather 
| pastoral than agricultural, and potatoes 
as well as wheat are imported. The 
scarcity and high price of potatoes press 
heavily upon the populace. To remedy 
this the people are turning to what they 
call the American method of production. 
Back yards and small spaces are being 
utilised; and as there are no rail picket 
|inclosures are erected, and the plan of 
construction and planting already referred 
to are frequently to be seen. It is reported 
that the crop outlook is most promising, 
and should the yield prove satisfactory, 
the question of domestic production will 
have been solved, as it would easily lie 
within the power of many Swiss families 
to raise their own potatoes upon areas of 
ground insufficient when cultivated by 
ordinary methods. 


Cure of Tuberculosis 


ROF. LO MONACO, who is director 

of the Institute of Biological Chemis- 
try conneeted with the Academy of the 
Lincei, at Rome, lately announced in an 
official communication that he had been 
able to make a great advance in the cure 
of tuberculosis. This result is obtained 
by a new method which is much simpler 
than all the serum methods experimented 
with during recent years. 

Instead of attacking the bacillus itself 
whose conditions of life, reproduction and 
resistance to outside influences are even 
now only imperfectly understcod, the 
author proposes to modify the surround- 
ings in which the microbe lives and thus 
to make its existence impossible. His 

aper is entitled ‘‘ Action of sugars on the 
aati secretion,” and is the result of 
very careful researches made since 1907. 

At the outset, the author observed the 
action of sugar on all the secretions of the 
human organism. At first he made de- 
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‘}and pancreatic juice, were m: 


tailed observations on secretion of milk, 
and proved that saccharose solution 
applied by hypodermic injection upon 
goats had the effect of materially increasing 
this secretion, even where the solution is 
used in a very small amount, but on the 
other hand, aad amounts act to lessen 
the secretion. All these effects take place, 
however, without modifying the com- 
position of the milk. These curious 
results were confirmed upon women. 
In 1914, he was akle to establish with 
certainty that the amounts of various 
secretions such as saliva, bile, gastric juice 
to a 
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“Bailey” 


Iron Planes have 


been in use for nearly fifty 
years, and are the recognized 
standard for Planes of this 


type. 


While retaining all the original 
features, many valuable improve- 
ments in construction have been 
added from time to time. Only the 
finest materials and the best work- 
manship are used in their manu- 


facture. 


Always insist that your order 
be filled with Planes made by 
THE STANLEY RULE & 
LEVEL CO., which carry with 
them a GUARANTEE backed 
by a Company that has been 
manufacturing Carpenters’ 
and Mechanics’ tools for over 
half a century. 


For Sale by all Hardware Dealers. 


STANcey Rute & Lever Co. 
New Bairain, Conn. U.S.A. 
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very great degree upon introducing sugar 
into the organism. 

He then sought to explain the way in 
which this action takes place, and found 
that it consists in a marked expansion and 
contraction of the blood vessels of the 
organs in question, and this takes place 
according to the amount of sugar sub- 
stance employed. This he confirmed by 
observing the method of action of the 
sugar solution in surface or deep hemor- 
rhages, and found a marked action in 
stopping the flow of blood, as well as a 
considerable effect on the gland system. 
From these observations he was Ted to 
conclude that injections of sugar would 
have a marked action in modifying the 
bronchial secretions of tuberculosis 
patients. 

With this end in view, he carried on a 
series of practical tests, and these far ex- 
ceeded his expectations. His tests were 
made especially upon soldiers brought from 
the front and affected with tuberculosis, 
and here he found a rapid improvement. 
Then he succeeded in making cures which 
were recognized as final by skilled persons. 
Under this treatment it is found that the 
cough, night sweats and fever ceased 
entirely. As to the cause of this beneficial 
action, the author considers that it is very 
simple. Under the influence of sac- 
charose injections, the bronchial secretion 
diminishes rapidly, and then ceases al- 
together. But this secretion constitutes 
the environment which is indispensable 
to the life of the bacillus, and when de- 
proved of this, its vitality diminishes and 
it can no longer propagate. In this way 
the tissue ceases to degenerate, and the 
cavities become sealed over by scars, and 
in a short time the lungs resume their 
normal action. 

It will be seen from the foregoing con- 
siderations that if the present discovery 
is all that is claimed for it (which of course 
remains to be confirmed), the problem 
of the cure of tuberculosis is practically 
solved, and this by the use of a very simple 
method. The above statements must be 
given due weight, from the reputation and 
position of the author, the scientific body 
to which he belongs and the length of time 
and great care used in the present re- 
searches. Another point to be considered is 
that repeated failures in the various serum 
cure methods lead to the idea that the action 
should be directed upon the lung environ- 
ment and not upon the microbe itself. 
This is in accordance with the opinion of 
leading French scientists. Since the above 
account appeared, there has been some 
discussion on the subject in Paris medical 
circles, and opinions are divided. But 
whatever may the final outcome of the 
present researches, they are at least of 
great interest. 


Cottonseed Oil Cakes as Fuel in Egypt 


HE high price of coal and the shortage 

of ocean freight space have produced 
a condition in Egypt under which cotton- 
seed oil cake is being used as a substitute 
for coal as fuel. The crushing industry in 
Egypt produces a maximum of about 
85,000 tons of cottonseed oil cake annually 
for which there ig no local consumption. 
As the result of a lack of shipping facilities, 
large stocks of cake prt ou iin Egypt. 
The high price of coal. coupled with a 
desire for economy in its uses induced 
experiments with local products as a 
substitute. The relation of the calorific 
value of cake to coal was found to be 134 
tons of cake to one ton of north country 
large coal. 

The present price of coal in Egypt is 
about $80 per ton. The price of oil cake 
has been fixed by the government at 
various times during the past two years at 
a figure ranging between $32.50 per ton and 
the present price of $15. Cake is now being 
largely used in place of coal in boiler plants, 
in hotels, restaurants, and private houses. 
Boilers and stoves, it appears, are not 


| detrimentally affected through the burning 
iof the cake. 


One large concern saves two 
men per boiler in burning cake instead of 
coal. Cake ash has a value as fertilizer 
of about $25 per ton. 


Finding the Right Job for the Right 
Man in the Army 


ATEST figures show that nearly 
L 240,000 transfers of men from one 
unit to another have taken place in Army 
camps in this country as a result of oc- 
cupational qualifications ascertained 
through the committee on classification of 
personnel of the Adjutant General’s office. 

The speeding up of preparations for 
over-seas service during the past few 
weeks has meant a great increase in the 
work of the committee. About 40,000 
transfers have taken place each week 
recently. 

Through the medium of the committee, 
an organization has been built up in all 
Army camps by which enlisted men and 
commissioned officers are classified aceord- 
ing to occupational qualifications. In 
some of the camps, where as many as 
2,500 men are received daily, a force of 
200 trained interviewers is employed to 
ascertain full information regarding the 
men’s occupations, education, experience, 








and special qualifications. 





The central personnel bureau at Wash- 
ington receives reports soon after the 
arrival at camp of each draft increment, 
showing the number of skilled and semi- 
skilled men in different occupations. The 
Signal Corps, Ordnance, Quartermaster, 
and other corps are constantly making 
requests for skilled men needed by their 
special troops. By means of the occu- 
pational classification the transfers are 
promptly made. 

A general order which has just been 
issued requires that every enlisted man 
leaving the country shall have made 
out an occupational card. This enables 
officers on the other side to place men 
where they can be most useful. 

Among men now being transferred 
because of occupational qualifications are 
mechanics, chauffeurs, chemists for gas 
defense work, physicists and meteorologists 
for aviation purposes, surgical instrument 
repairers, bacteriologists, map draftsmen, 
refrigeration experts, crane operators, 
foresters, railroad builders, railway shop 
workmen, accountants, gunsmiths, and 
other ordnance specialists and workmen 
for engineer regiments. 


New Way to Separate Materials 
Having Different Gravities 


HE separation of materials of different 

specific gravities by means of a fluid 
having a specific gravity greater than 
the lighter particles and less than the 
heavier particles has not been applied 
commercially or on a large scale to the 
separation of ores or to the washing of 
coal, the method being limited to labora- 
tory experimental work or to laboratory 
determinations for the purpose of check- 
ing up the work of jigs, classifiers, and 
other types of concentrating appliances. 
A solution of zine chloride has ion come 
into general use in the laboratory to 
separate coal, bony coal and slate for 
test purposes. Difficulties that are practi- 
cally insuperable, however, have pre- 
vented the commercial development of 
the use of such solutions for making 
separations on a large scale, these diffi- 
culties being both physical and financial. 
The cost of the chemical used to make 
high-gravity solutions is usually pro- 


hibitive, and the freeing of the coal from | 


all traces of the chemical is found to be 
practically impossitle. 

It has been found that a mechanical 
mixture of water and fine sand created 
and maintained by agitation will have 
sustention and therefore selection qualities 
similar to those of a real solution in 
which bodies having greater specific gravity 
will sink and those of less specific gravity 
will float. A mixture of sand and water 
can be used to produce a fluid mass having 
a specific gravity suitable for the sepa- 
ration of coal from its impurities. Fluid 
masses, having specific gravity high enough 
to float quartz, feldspar, limestone and 
other rocks can be produced by using 
magnetic iron-ore sand and water in- 
stead of quartz sand. and water. Other 
heavy materials can be used, such as 
ore concentrates of galena, metallic copper, 
ete., for producing fluid masses having 
very high specific gravities. 


Glazing Without Metal 


| N the already known art glazing processes 

the small individual panes of glass are 
bordered or ‘‘framed” with lead and then 
all of them are joined together to form the 
colored glass window or other decoration. 
Since the advent of the war, however, the 
use of metals of all kinds has been more 
and more restricted in Germany, so that 
it has been necessary to find some suitable 
substitute for this purpose. 

According to a new process the singl? 
pieces of glass are arranged in the manner 
desired upon a fireproof backing and are 
then joined all together by heating in the 
kiln with the aid of a good glass flux. As 
soon as this first fusion has been effected 
the entire piece of work, together with the 
backing, is withdrawn from the kiln 
finely powdered glass flux is filled into all 
crevices and joints and it is then melted 
by the assistance of a blowpipe. The 
piece of work is now ready for mounting 
in position, and absolutely no leading or 
metal bordering of any kind is required. 
The artistic effect is also enhanced. 


A Respectable Use for Garlic 


PERFECTLY new raw material for 
the manufacture of a strong adhesive 
has now been found, in Germany, in the 
shape of garlic. According to a patent 
recently granted, garlic yields a glutinous 
substance of high adhesive power. The 
bulbs are aresbed and pressed, and the juice 
thus obtained is boiled down at a tem- 
rature of 60 degrees C. The residue 
rom the pressing process is then boiled in 
water for an hour, and again subjected to 
pressure; and the juice obtained is in its 
turn boiled down and added to the extract 
first obtained. The final product -yields 
an excellent adhesive and binding medium. 
Not only cultivated, but also wild, types 
of garlic can be treated in this way with 
the same result. The yield of adhesive 
amounts to from 70 to 80 per cent of the 
raw material. 
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preeN THOUSAND UsEFUL PHrasss. 

By Grenville Kleiser. New York and 

London: Funk and Wagnalls Company, 

1918. 8vo.; 453 pp. Price, $1.60 net. 

Properly used, a good phrase book may en- 
large the vocabulary and enrich the expression; 
improperly used, it has been known to ruin a racy 
simplicity of speech and turn pungency into 
platitude. The compiler has minimized this 
danger by classifying the terms as “ literary,” 
“commercial,” and “conversational,” so that a 
man of the poorest judgment need not confess, 
on the receipt of an order for merchandise, that he 
is “beside himself in an ecstasy of pleasure,” nor 
is the lover likely to send his lady, instead of 
flowers, a note to the effect that “our stock has 
been temporarily exhausted.” Speakers and 
writers of judgment will use the work as a mine 
of suggestion, not as a treasure chest from which 
to lift phrases bodily: used thus, its helpfulness is 
apparent. It will lead to the development of 
good taste and a mastery of language, and is 
a welcome supplement to the dictionary and the 
thesaurus. 


Tue ADVENTURES OF ARNOLD ADAIR, 


AmertcAN Acre. By Laurence La- 
Tourette Driggs. Boston: Little, 
Brown and Company, 1918. 8vo.; 335 
pp.; illustrated. Price, $1.35 net. 


Adair, a young New Yorker educated in 
Switzerland, is motoring in Austria at the outbreak 
of the war. He enters the French Flying Corps, 
and the narrative of his exploits over the Western 
Front will be breathlessly followed by young 
readers. The tale is far above the average boy’s 
book of adventure. It is better written and its 
details, many of them very informing, are skill- 
fully introduced. National types are brought 
into contrast, the story goes with an electrical 
verve, and the pictures are such as a boy will 
gloat over. 

Seven Leas Across THE Szeas. A Printer’s 

Impressions of Many Lands. By Samuel 


Murray. New York: Moffat, Yard and 
Company, 1918. 8vo.; 408 pp.; il- 
lustrated. Price, $2.50 net. 


The sea breeze itself permeates this narrative of 
a printer’s trip around the world, ‘‘ with little more 
than the clothes on his back and his union card.” 
The various ‘legs’ of the journey take him to 
England, South America, Africa, Australia, India 
and the Orient. His observations of scenery, 
peoples and things have a freshness and en- 
thusiasm that are reflected in his account and 
make it different from the ordinary book of travel. 
There is a little history, and much comparison 
and criticism that is on the whole shrewd and fair; 
he has managed to find aspects that are infre- 
quently touched upon by travelers, and several of 
the rather numerous illustrations accentuate the 
originality of his outlook. 


Reautation or Raitways. Including a 
Discussion of Government Ownership 
versus Government Control. By Samuel 
O. Dunn, Editor of The Railway Age. 
New York and London: D. Appleton 
and Company, 1918. 12mo.; 364 pp. 
Price, $1.75 net. 

Before our entrance into the war the seriousness 
of the railway problem had been brought home to 
nearly all of us. The author, who has made a 
study of transportation and has written several 
thoughtful works on the subject, here reviews 
the situation, and shows that regulation, while 
abating or abolishing certain abuses, has retained 
some unsound principles and produced some 
harmful results; a ‘multiplicity of overlapping 
laws and agencies operating independently of one 
another” did not make for ideal conditions. The 
system did not keep pace with important changes 
since 1906, changes produced by economic forces 
that have been left out of account. These forces 
and tendencies are studied, and suggestions are 
made that clarify the situation and place furt! 
research upon an intelligent basis. ; 
Factna THE HinpensuRG Line. By 

Burris A. Jenkins. New York and 

London: Fleming H. Revell Company. 

8vo.; 256 pp. Price, $1.25 net. 

Mr. Jenkins was either very lucky or very 
shrewd; by combining the functions of war 
correspondent and Y. M. C. A. lecturer he doubled 
his opportunities for observation. In the one 
character he could often go where, in the other, 
his presence would not have been tolerated. He 
seizes unfailingly upon the human side of events, 
and his fund of humor is unforced and unex- 
haustible. The chapter entitled “‘ Americans 
must learn the game"’ gives us all food for thought. 
From front to front went the author during the 
campaigns of 1917 and, no matter where he went, 
we get an intimate picture of life and conditions. 
The Tommy and the poilu stand forth vividly 
from the background of ruin, void of affectation, 
determined in battle, cheerful in adversity. The 
author is particularly enthusiastic about Italy, the 
administrative and inventive genius she is dis- 
Playing, the smooth-running machinery of supply, 
the courtliness and efficiency of her officers. The 


work has a freshness and a point of view that is 
all its own. 


Ovrwirrmne tae Hun. My Escape from 
& German Prison Camp. By Lieut. 
O’Brien, R. F. C. New York and 

ndon: Harper and Brothers, 1918. 
<9 284 pp.; illustrated. Price, $1.50 


Pat O'Brien, a “Chicago Irishman” of the 
Royal Flying Corps, himself calls the incidents of 
— &@ succession of miracles. After a short 

exciting career at the front, he was brought 
pes ©n hostile soil; recovering from his injuries 
German hospital, he next tasted the bitter 

of the Courtrai prison-camp. As he was 
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being transferred to a reprisal camp he leapt from 
the window of the flying train; caked with blood 
and mud, and clad in an R. F. C. uniform that 
advertised his standing to any who might see him, 
he performed tbe incredible task of traversing 
Germany, Luxembourg and RBelgium, trudging 
the woods and swimming the streams by night, 
and living for the most part on the raw vegetables 
of the fields. His final feat of tunneling under the 
live-wire fence dividing Belgium from Holland 
was a worthy culmination of his astounding ad- 
ventures, which are throughout modestly told. 


Tue Lire anp Deatnu, VIRTUES AND 
Exports oF GENERAL GEorRGE WaASH- 
INGTON. By Mason L. Weems. Phila- 
delphia and London: J. B. Lippincott 
Company. 8vo.; 288 pp.; illustrated. 
Price, $1.50 net. 

To Parson Weems we owe the Washington of 
our early school days—the cherry tree, the in- 
ability to fib, and the proclivity for striking an 
heroic attitude; «today, we don’t believe in the 
priggishness of our country’s father as depicted 
by the pastoral pen, and we like to think of 
Washington as taking more pleasure in striking 
for freedom than in striking an attitude. Never- 
theless, this old book was a power in its day, and 
for many a day after; it was pored over by the 
young Lincoln, who confessed his preference for 
its god-like conception of Washington over any 
chronicle that treated the hero as a man like unto 
other men. The author himself admitted that 
the book was written to entertain; with his 
kindling fancy and undeniable descriptive powers 
he might, had he been born a century later, have 
turned out best sellers and five-reel films. At any 
rate, the work is a classic in its way, and should not 
be allowed to rest in oblivion. It will be a sorry 
hour for the country when hero-worship goes out 
of fashion, and this new Mount Vernon edition 
has given the old story a most attractive dress. 


A Frenco-Enousn Muitary  Dic- 
TIONARY. By Cornelis De Witt Willcox, 
Colonel, United States Army, Professor 
of Modern Languages, United States 
Military Academy. New York and 
London: Harper and Brothers, 1917. 
8vo.; 600 pp. Price, $4 net. 

The author calls attention to the fact that, with 

a knowledge of French alone, an officer can keep 
abreast of his profession almost as well as though 
he had at his command all other foreign literatures 
of military importance. It should be understood 
that the body of this solid compilation is exactly 
as originally published by the War Department, 
but in addition to this the work includes a supple- 
ment of more than seventy pages giving the 
important military and technical terms of more 
recent origin. The compiler has accomplished 
a difficult task in a most thorough and satis- 
factory manner; in bringing it up to October, 
1917, he has given to officers and civilians a work 
that out-distances all existing dictionaries of this 
kind. Init may be found terms relating to avia- 
tion, trench warfare, artillery and camouflage, not 
omitting the racy and oftea very apt slang ex- 
pressions that the soldier has invented. Full 
advantage has been taken of official military 
publications of the French government; officers of 
the visiting French commissions have lent their 
enthusiastic aid, and our own authorities have 
given their hearty codperation toward making 
the dictionary accurate and complete. 


Tue Treasures or Coat Tar. B 
Alexander Findlay, M.A., D.Sc., F.L.C. | 
New York: D. Van Nostrand Company, 
1917. 12mo.; 150 pp.; illustrated. 
Price, $2 net. 

Recent developments have forced the attention 
of the public to the important relationship of this 
by-product of the manufacture of coke and of 





illuminating gas to dyeing and textiles. The 
German monopoly in “intermediates’ placed us, | 
at the outbreak of the war, in a serious position. 
The author wishes to make sure that the lesson 
thus taught has been thoroughly learned, so that 
the future may not again hold such a threat | 
against our textile industry. He speaks, indeed, 
from the British standpoint, but most of his 
statements are applicable to this country also. 
The book, then, is an effort to interest everybody 
in the subject, from the production and distillation 
of coal tar to its utilization in dyes and explosives. 
It places before the reader great chemical achieve- 
ments, and shows their relation to health, comfort 
and national defense. 


Tue Poutsh PEASANT IN EUROPE AND 
America. Monograph of An Immigrant 
Group. By William I. Thomas and 
Florian Znaniecki. Chicago: The 
University of Chicago Press, 1918. 8vo.; 
1134 pp. Price, $5.50 net. : 
These are the first two volumes of what is 

evidently to be a monumental work of the greatest 

sociological significance, that will make its appeal 
and offer its aid to all students of history, psy- 
chology, education and economics. That it deals 
with the Polish peasant is incidental. Believing 
in the possibility of a control over social condi- 
tions as satisfactory as is our control over ma- 
terialistic conditions, the authors believe also 
that it is first necessary to determine “the most 
general and particular laws of social reality’; 
that is, to gain a better understanding of questions 
such as are raised by immigration, racial prejudice, 
cultural assimilation, and the comparative mental 
and moral worth of nationalities; to distinguish 
between “unreflective social cohesion brought 
about by tradition, and the reflective social co- 
operation brought about by rational selection of 
common ends and means”’; and to introduce new 
attitudes and values without recourse to the way 
of revolution. These considerations are as 
germane to American welfare as to that of any 
other country; and it is by the isolation and 
study of particular societies and individuals 
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copying—all perfect 


FREE! 


except packing and postage) 


Send 6c in stamps to cover 
actual cost of packing and 
postage and we'llsend FIVE 
| trial length VENUS Pencils 
| and NUS ERASER 
for test! 





— 


VENUS Erasers are made 
tn 12 convenient sizes. T 
rub out cleanly and easily. 


Specify them 


American Lead Pencil Co. 


217 Fifth Ave., New York 
and Clapton, London, Eng. 











Hold Production 
to a Standard 


Will you take what your machine 
gives you, or will you make it 
produce to the standard you set 
for it?—with a 


ROL 


COUNTER 


The Revolution Counter 
at left registers one for a 
revolution of a shaft, re- 
cording an operation. 
A favorite for small ma- 
chinery and expenmental 
mechanics. Price, $1.75. 





Suitable counters for the different types of 
machines will be found in the Veeder 
booklet—copy on request. 


THE VEEDER MFG. CO. 
18 Sargeant St, Hartford, Conn. 











1000 C2n82 


Manufacturers, merchants, pro- 
fessiona! men, you can print from 
20 to 1000 copies of any hand- 
written, typewritten or ruled 
form, quickly and perfectly witha 


RETLSE EER 


Prints on any size, weight or 

kind of paper from a 3x 5 
inch ruled index card to 8 
8% x 16 inch sheet. 











Sent on free trial with com- 

plete equipment for hand 

written, typewritten and 
led work. 
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Dayton; Ohio 





600 Shaves ‘* 


Yes, § and more, That's —~¥ 


second of meay men a 
aes Sages 
Rotastrop 


ie ete Set 
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SCIENTIFIC 


to evolve working theories. 
aspect, the work gives a remarkable insight into 





}country; in its larger applications, it provides a 
| basis of understanding that may be beneficially 


| our national unity is a matter of paramount con- | 
cern. These two volumes deal with family and 
commune groups; Vol. III will be the auto- 
biography of an immigrant illustrative of the 


| tendency to disorganization upon transplantation 
to a new environment; Vol. IV will consider 
| the dissolution of the primary group and the re- 


organization upon a codperative plan of peasant 
communities in Poland; and Vol. V will study the 


| Polish 


| 


| 
| 





| sciences, a 
botany and zoology, with sidelights from other | | knowledge of machine guns, but also because their | 


| study as this, of the anomalies that urgently call 
| for explanation and reconciliation, we may cite 


immigrant in America and sketch the 
beginnings of reorganization. 


Tue Causes anp Course oF Oreantc | 
Evo.tution. A Study in Bionergics. 
By John Muirhead Macfarlane, D.Sc. 
New York: The Macmillan Com pany, 
1918. Svo.; 875 pp.; illustrated. Price, 
$4. 
In this profound study, the fruit of, 40 years of | 

labor, Dr. Macfarlane has given us a work that | 

must be approached with respect The evolu- | 
tionary science of the day is an outgrowth of many 
body of deductions from physics, | 


branches of knowledge utilized to the full, As an | 
instance of the difficulties involved in such a} 


the widely accepted botanical theory that plant | 
life, originating over fresh water areas, spread 
thence to the sea; against this is the zoological 
view that animal life originated in the sea and 
only afterward spread to the land. In this! 
problem the author's conclusions are at variance 
with past theories, while his collations are worthy 
of the closest scrutiny. His work as a whole 
recognizes the principle of continuity as of “first 
and extreme importance,” and carries this princi- 
ple even into the realm of moral and religious 
organization; the secondary emphasis ts placed 
upon energy, which is constantly asserting its 
predominance over matter and challenging the 
investigation of the keenest minds. The folding 
diagrams in color provide a means of placing 
significant facts and phenomena before the reader 
in an easily assimilated form. 





|Manacinec a Bustness 1n War Time 
New York and London: A. W. Shaw 
Company, 1918. 8vo.; 402 pp.; illus- 
trated. Price, $3. 





| distinguished and far-seeing executives as Lord 
| Leverhulme, 
| fleld 


| truck as a war-time ally, presenting short cuts in 


| production with fewer men, and in innumerable 


The publishers have taken possession of a great 
mass of opportune material, have culled it over, 
made selections with acute judgment, and finally 
present the cream of the yield in two handy 
volumes. In article after article, English men of 
business tell of their war experience, of war-time 
management methods that have won success, 
of the way in which they have solved the labor 
problem, the credit problem, the difficulties of 
buying, and the question of squaring national 
obligations with personal interests. Other author- 
ities freely donate pointers of the greatest value 
in munition work, scientific rationing, and the 
training of boys and women to take the places of 
the men. In the second volume, American writers 
are to the fore, anticipating the general effect of 
the war upon business and prices, telling how to 
get the most out of the farm, discussing the motor 


financing, demonstrating the possibility of more 


ways serving the industries that serve the guns. 
The final section is devoted to after-war problems 
in foreign trade. Many of the papers are by such 


Lord Airedale and Sir Charles Wake- 
all heads of Britain's most prosperous enter- 
prises; the American writers are no less authorita- 
tive in their special lines. It is to be hoped that 
our business men will give this work the attention 
it deserves, thereby avoiding costly mistakes and 
taking the most direct line to increased and 
improved output under changing conditions that 
at first glance seem almost hopelessly adverse. 


Two THOUSAND QUESTIONS AND ANSWERS 
apouT THE War. New York: The 
Review of Reviews Co., 1918. 8vo.; 
352 pp.; with maps and illustrations. 
From an attitude of aloofness, the United States 

has suddenly been called upon to inform ~iteelf 

upon other peoples, states and problems with 
which, to its amazement, it finds its own future 
inseparably involved. It is necessary that this 
war become “ part and parcel of every individual 
life,” and a knowledge of facts must become part 
of the individual equipment before this consum- 
mation may be reached. The maps, statistics and 
catechisms of this volyme form an excellent popu- 
lar textbook of causes, effects, events, and prog- 
ress; of military methods in fighting, traveling, and 
living ; of the land and sea forces and the air fleets; 
and of the geography and politics of the wide-flung 
territories affected, with the outstanding per- 
sonalities of the men who are in direction. A 





F the war, and the pronouncing dictionary will 


| mulate a question in any way connected with the 


separate section is devoted to our own conduct 


settle many arguments. There are 32 pages of 
new maps in color, and it would be hard to for- 


world conflict that is not asked and answered by 
this splendid and authoritative work. 


Josern Pennewu’s Pictures or War 
Work 1n America. Philadelphia and 
London: J. B. Lippincott Company, 
1918. 4vo.; 36 drawings. ice, $2. 


For some time this American artist has indus- 
triously applied himself to the grimly artistic 
phases of war work abroad. Here, back in his 
own land, he shows us giant locomotives swinging 
in mid-air; the “perpendicular cathedral” of the 
riveting shop; the gun pit, where “everything is 


In its narrower | done deep down under ground” ; 


| 
utilized by any to whom our social conditions and 


Macuine Guns. 














AMERICAN 


the balloon shed, 
with its tenant returning after an airing; great 


Poljsh ideals and interests at home and in this| ships, great guns, monstrous engines, most of 
| them in an atmosphere of murk and glow. 


These 

records were authorized 
which has placed them on 
America. 


noteworthy pictorial 
by our Government, 
exhibition throughout 


most vivid manner what we ourselves are doing 
to get ready. Moreover, these “fascinating but 
intolerable” aspects of the shops and material of 


war can be brought home to the individual only | 


by pictures, and there is no artist better qualified 
to seize upon both the fascinating and intolerable 


and to express them in a new art that appeals | 


intensely to the modern spirit. 

Part I, Materiel, 
Major Julian §. Hatcher, Ord. Dept., 
N. A., U.S. A. Part II, The Practical 
Handling of Machine Gun Fire, by Major 


Glenn P. Wilhelm, Ord. Dept., N. A. 
U. S. A. Part III, Machine Gun 
Tactics, by Major Harry J. Malony, 
Ord. Dept., N. A., U. 8 Menasha, 
Wisconsin: George Banta Publishing 
Company. Price, $2.50. 


The authors are thoroughly qualified to compile | 
such a work as this, not only because of their | 


| experience in the Schools of Instruction has so 
well acquainted them with the needs of the student 
and the best means of imparting information. 
This second edition contains much new material 


while retaining the logical arrangement and 
admirable features of the first. Part I deals with 
history, development, types and classes; the 


characteristics of the principal guns are tabulated, 
and the student is made familiar with the various 
designs and parts and the methods of testing and 
handling. Part II takes up such subjects as 
marksmanship, fire training and ballistic prob- 
lems; and Part III, the capacities of various guns 
and the manner of using them according to the 
character of the terrain and the nature of the 
opposing forces. The large folding sectional 
views of types include the Lewis gun, and numer- 
ous smaller illustrations and diagrams aid not a 
little in conveying accurate ideas of the guns 
themselves and of the principles involved in 
handling them. 


FINDING AND Stoppina WasTE IN MoDERN 
BorLer Rooms. Vol. II. Philadelphia: 
Harrison Safety Boiler Works, 1918. 
12mo.; 274 pp.; illustrated. Price, $1. 
In the face of the urgent necessity for coal con- 

servation, every plant designer, owner, manage 

and operator should awaken to the importance of 
economy in the boiler room. Papers, articles 
and extracts from various reliable sources are here 

brought together in logical sequence to form a 

body of concise information relating to fuels, 

combustion, heat absorption, boiler efficiency and 
testing, and boiler plant proportioning and man- 
agement. The publications of the Bureau of 

Mines have been freely drawn upon; a notable 

result of the good judgment employed in the com- 

pilation is that it contains so much that cannot be 
found in works of a similar nature, yet all the 
practice is authoritative and practical. 


Buate Ruymes From France. By Paul 
Myron. Chicago: Mid-Nation Pub- 
lishers, 1918. 8vo.; 138 pp.; illustrated. 
Price, $1. 


Paul Myron, although of Prussian extraction, is 
heart and soul for the Allied cause; echoes of the 
great fight for freedom come rippling to us on his 
rhymes, stirring our enthusiasm for our own boys 
in France, and calling up sharp pictures of their 
combats with the enemy, of their humorous and 
sentimental adventures on leave in Paris, and 
of the home scenes that flit before them as they 
fight or play. The flaming protest of the Ameri- 
can mind against the methods of Kaiserism fires 
the whole body of verse; the author's experience as 
a cavalry officer enables him to sketch his char- 
acters with a sure hand. The volume includes 
“This Side of France,"’ a comedy in prose, and 
the illustrations of Francois Olivier add to the 
attractiveness of the collection. 


Tue Brrrx or THE Russian Democracy. 
By A. J. Sack, Director of the Russian 
Information Bureau in the United 
States. New York: Russian Informa- 
tion Bureau. 8vo.; 536 pp.; 42 full page, 
154 text illustrations. Price, $2.65 net, 
$2.90 postpaid. 

Of the flood of books on Russia now flowing 
from the presses, many are mere impressionistic 
sketches, interesting enough, but concerning 
themselves little or not at all with underlying 
historical facts. This substantial volume, penned 
by one who has the whole history of the revolu- 
tionary movement in his mind and the best 
interests of his country at heart, goes back to the 
Decembrist uprising of 1825, and traces the con- 
nection of this early reaction with the present 
revolution. The second portion of the work deals 
with the spiritual leaders of the later movement, 
and their lives and activities constitute a very 
complete and illuminating key to recent events, 
while the third part of the volume is a detailed 
recital of those events. This part abounds in 
citations from the documents and speeches of the 
Provisional Government, the Council of Work- 
men's and Soldiers’ Delegates, the Congress of 
Peasants’ Delegates, and the Labor and Socialist 
leaders; the stand of the middle class toward the 
war is made plain, the great crisis of July, 1917, 
is dealt with at length, and finally we see Russia 
under the rule of the Bolsheviki. While venturing 
but cautiously into prophecy, the author beliéves 
that the success of the Allied arms will mean that 
the new Russian democracy “ will rise to the man- 
hood which will make her, in President . Wilson's 
words, ‘a fit partner for a League of Honor.’ ”’ 
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| fixation of history in the making; they show in the 
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Hand-Book on Patents is sent free 






is explains our methods, te 
ete., in rd to Patents, Trade Marks, 
Foreign Patents, etc. 
















SOLICITORS OF PATENTS 
233 Broadwa jer ogiworth Building, + 
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Annual Subscription Rates for the ‘ 
Scientific American Publications — 
Subscription one year................ 


Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama. 


ene -- ht ay Countries, one year, — 


The Scientific American Puta 
Scientific American (established 1845) . 4.0 
Scientia Amerisan Supplement (established 


The combined subscription rates and rates to 
countries, including Canada, will be f 
upon application. 
Remit by postal or express money order, bank 
+ 


draft or check. 
“> 





Classified Advertisements 


Advertising in this column is $1.00 a linge, 
less than four nor more than 12 lines 
Count seven words to the line. All orders must hk 
accompanied by a remittance. 





SCHOOLS 


TECHNICAL TRAINING 


FOR NATIONAL SERVICE 


In the shortest time consistent. with 
thorough preparation 


Two-Year MECHANICAL INDUSTRIES 
Courses in APPLIED ELECTRICITY 
APPLIED CHEMISTRY 


wy ee 





Technically trained 
Army, the Navy and the War 
STUDENT Ay TRAINING cones a new 
nes = '. 
partmen( fer mers ae 
either poy oy : 
Se SS ee 
bodied men students over 18 eligible. Parties 
lars on application. 


Lew tuition. Write for Mlustrated © 
Fall admission interviews, September 


School of Science and Technology 
PRATT INSTITUTE, Brooklyn, N.Y. 








LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Institute—Horelogical Departeat 


(This entire building used o 
clusively for this werk) 




















Indiana, Terre Hat 
ROSE POLY TEC HNIC INSTITUTE 

A College of Engineering. Courses in Mechanical. 
Electrical, Civil, Chemical and Architectural 
ing. Extensive shops, well-equipped laboratories in al” 
departments, expenses low. 35th year. For 
containing full information and professional register © 
alumni, address F. L. Mees, President 


a 





MANUFACTURING OPPORTUNITIES 
BIG MONEY IN MATCHES. I will furnish you wit 
machinery for making. W. E. Williams; 28 B. Jacks 
Bivd., Chicago, Ill. 


CASH OLD FALSE TEETH Sadie 
tea fitvin oo  ee 


ooth Specialty, Dept. 29. 2007 S. 


RUBBER "zuma 


PARKER, STEARNS & CO. 
286-300 Sheffield Ave., Brooklyn, N. ¥. 


and Bottlers’ Machinery: 
The VILTER MFG. CO. 
Milwaukee, 7% 


pal 


PICK, SHOVEL AND PLUCK 


Further Experiences “With the Men Who DoT 
By A. Russell Bond. cixet | inches. Cloth. 261 
110 illustrations, including (58 Ppage-plates 
frontispi 1.50, post 1.65. fe 

A companion volume to “With the Men ¥ 
Things,” taking the same two boys through & D6W) 
of engineering experiences. A fascinating 
ive book for boys, relating — many big 
engineering have been accomplished. 

MUNN & ©O., Inc. Publishers, Woolworth 

New York City 
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CARDIFF GYPSUM PLASTER CO. 


a an OL) O16) aa 


The basic industries, those converting essential 


raw materials for commercial uses, find belts of 
all sorts a heavy item in costs. Whether they 
work with metal ores or wood, with wool or 
clay, with sugar-cane or stone, their transmission 
cost is high—and there is always some one drive 
that fairly devours belts. The crushed stone 
industries—cement, crushed rock, brick and 

psum—have the belt-eating regrinder drive. 
Phe conditions surrounding it vary with the 
plant, but they are always destructive enough 
to jump production costs. 


Out in Iowa the Cardiff Gypsum Plaster Company 


tried on it every kind of belt they could buy. 
None lasted long; all stretched, slipped, and re- 
quired repairs that wasted the time of men and 
machines. One day a G. T. M.—Goodyear 
Technical Man—called on them. They asked 
him the price per foot of a Goodyear Belt for 
the regrinder. The G.T. M.—our Mr. Russel— 
told them that no G.T. M. sold belts that way— 
that if Goodyear Technical Men were only 
talking price lists, it would be better to send out 
monthly phonograph records to reel off quota- 
tions. Then he told them about the Good yea: 
plan of Plant Analysis, of analyzing the condi- 
tions surrounding each drive and prescribing the 
proper Good year Belt to fit. ey were inter- 


ested—and took him to the regrinder drive. 


Specified- BLUE 


OUTLINE OF REGRINDER DRIVE 


Max.H.P each regrinder 
Speed 2550 F.PM. 


i 


1€ 


Pulley face I22 w 


STREAK 


8-6 ply 





That Regrinder Drive—and the G.T. M. 


The G. T. M. noted that a 60-inch vertical pulley 


drove a horizontal one of 27 inches—that the 
pulley faces were 12 inches wide —that the dis- 
tance between centers was 25 feet 3 inches—that 
there was a 20-inch idier—that the maximum 
horsepower was 35—the belt speed 2550 feet 

r minute—and the load extremely variable. 
Pie rescribed the Good year Belt made for just 
ak service—an 8-inch 6-ply Blue Streak. 


The belt arrived soon and was put to work. It 


was amazingly successful. After two and a half 
years of service it wasstill running, and had never 
stretched, slip or required attention of any 
sort. Other belts had given out in a few months. 
As soon as it had run abs be than any other belt, 
the G.T. M. was asked to analyze every drive 
in the plant and to prescribe the proper ‘bel. 


He did it and his prescriptions are being followed. 


All of them show areal saving over former 
installations. The experience of the Cardiff 
Gypsum Plaster Company with Good year Belts 
and the G.T. M. is similar to that of thousands 
of others in every national industry. If you have 
a troublesome belt devourer in your mill, factory 
or mine, send fora G.T.M. His service is free 
—for our reward comes in the increasing orders 


for the belts he prescribes. 


THE GOODYEAR TIRE & RUBBER COMPANY 


AKRON, OHIO 
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WARTIME SERVICE 


MACK Trucks are going over the top in wartime service—standing up under 
gruelling 24-hour-a-day work—at home and over there. 


They hurry machinery, and urgently needed equipment to factories, docks and 
shipyards with unexampled speed and certainty. 

MACK Trucks not only equal railroad performance, but far surpass it. Between 
New York and Akron, MACK Trucks chop 48 hours from the running time of 
the fastest railroad freight. They average the 533 mile trip in 60 hours. MACK 
fast express vans equal this record on many other long routes. 

Wherever used, MACK Trucks add efficiency to transportation by day-after-day 
operation—by complete fitness for load and road—by ability to get through on 
schedule time. 


Sizes range from 1to7'% tons Trailers to 15 tons. Bodies made for all purposes. Write to 
Department N for further information. 


INTERNATIONAL MOTOR COMPANY 
New York 


‘PERFORMANCE COUNTS 
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Everlastin’ Team Work 











HAT fine spirit which the American people are showing 

in their determination to win the war opens the way for 
this pronouncement of policy covering the needs of the 
government as against the needs of individuals. 








As manufacturers of a product which alike meets the needs 
of a nation at war and the needs of individual Americans 
engaged in essential industry, the General Motors Truck 
Company owes this expression of appreciation to those 
whose orders have been delayed. And the spirit with which 
these prospective customers have bowed to the greater 
needs of the war is hereby gratefully acknowledged. 















Either directly or through priority orders, those loyal 
Americans whose manufactured products may be utilized 
for war purposes are giving the government first call, and 
we, being in that class from the standpoint of production, 
are in turn, dependent on those who produce the raw ma- 
terials that go into our own finished product. 
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So two conditions stand in the way of deliveries—factory 
production is curtailed by scarcity of material, and output 
for industrial needs is limited by government demand. 





Could we run the factory at capacity both demands might 
be filled with reasonable promptness. 


Until this situation improves, however, we ask the indul- 
gence of all GMC customers—those who already own GMC 
Trucks and those who seek to buy. 


“The everlastin’ team work of every bloomin’ soul,” as 
Kipling puts it, will solve the problem—will bring about the 
day when war will be no more; when peaceful industry may 
resume the development which war has so ruthlessly inter- 
rupted. 









GENERAL MOTORS TRUCK COMPANY 
One of the units of the General Motors Corporation 


Pontiac, Michigan 
Branches and Distributors In Principal Cities 






